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Abstract 
 Autism screening tools have not traditionally been developed for use in an urban 
setting with students of minority status or from a low SES home. Scales have also 
traditionally lacked a focus on school behaviors. The Social Communication Screener for 
Schools (SCSS) was developed in order to assist school psychologists in an urban school 
setting in referring students who, following a full evaluation, were most likely to qualify 
for an educational diagnosis of Autism. The goal of the scale was to focus on using 
teacher ratings of language-based behaviors in the school setting to assess behaviors 
linked with Autism. The SCSS was analyzed in terms of internal consistency and overall 
sensitivity and specificity. The scale was revised according to initial exploratory analysis.      
Updated scales were developed and analyzed for specificity and sensitivity according to 
data-based decision rules.      Results of the final analysis indicate the SCSS reached high 
levels of sensitivity for both age groups analyzed (7 and younger; 8 and older). 
 Keywords:  Autism, screening, school-aged students, school psychology, 
assessment 
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Chapter 1: Introduction 
Introduction 
 Diagnosis of autism spectrum disorders is increasing in the United States.      
Autism is currently diagnosed in approximately one of every eighty-eight children in the 
United States, compared to 2000-2002, when autism was diagnosed at a rate of one of 
one hundred-fifty children (Center for Disease Control [CDC], 2012). Despite increased 
awareness in the medical community, initial autism diagnoses continue to be assigned in 
a school setting more often than in the community/medical setting. With current caseload 
demands of school psychologists in the school setting, following best practice parameters 
for autism assessments is a time-consuming and labor-intensive practice. Use of a 
screening measure that allows for appropriate referrals when those referrals will most 
likely lead to an autism diagnosis is a necessary step for appropriate diagnosis, and for 
management of psychology evaluation caseloads in the schools.       
In order to determine when a full autism assessment is warranted, researchers and 
the American Academy of Pediatrics emphasize the importance of early detection and 
screening with standardized and developmental screeners (Valicenti-McDermott et al., 
2012). Despite this emphases in the medical community, screening tools continue to 
identify children who are African American, Hispanic, or from a lower SES as needing a 
full assessment later in their childhood, compared to children who are from higher SES or 
Caucasian (Thomas et al., 2012; Valicenti-McDermott et al., 2012). Some researchers 
point to the predictive validity of the scales being used as the primary problem in the 
screening process. 
FACTOR ANALYSIS AND PREDICTION  2 
Current screening tools for diagnosis of ASD are typically targeted for parental 
use. With current screening tools displaying variable validity and limited utility in 
schools, additional screeners are necessary that take an educational focus (Bishop & 
Fraizer- Norbury, 2002; Pandolfi et al., 2010). Screeners frequently used for ASD 
diagnosis focus on sensory behaviors, communication, and pragmatic language (Bishop, 
2003). Currently there are no widely used screeners for autism that have an educational 
focus and are geared for teacher completion.       
In an urban school setting, where receiving parent information can be difficult, 
use of teacher rating scales are often the most appropriate way to ensure a timely 
response to screening, and determine the need for assessment. For the targeted school 
district, current teacher rating scales for autism were limited in their ability to inform 
decisions about school-related behaviors and did not identify students in this urban school 
setting, in which over 59% of the student population identified as African American, and 
over 49% of the children 18 and under are reported to be living below the national 
poverty level (National Center for Education Statistics, 2013). The number of 
undiagnosed children with ASD in schools that are primarily African American increases 
due to diagnostic discrepancies. Children who are African American are more likely to 
receive a conduct-related psychiatric diagnosis in contrast with an autism spectrum 
diagnosis, even when meeting the criteria for autism (Mandell, Ittenbach, Levy, & Pinto-
Martin. 2007; Mandell, et al., 2009; Rosenberg, Daniels, Law, Law, & Kaufmann, 2009). 
The screener used in this study, The Social and Communication Screener for 
Schools (SCSS), was designed by this researcher to screen for behaviors in the school, as 
well as other behaviors relevant to determining an autism diagnosis and was purposefully 
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developed to meet the needs of the targeted urban school setting. Cut-off scores for 
referral for a full autism diagnostic assessment were based on children in the targeted 
population in order to reduce the diagnostic discrepancies reported with other measures. 
Items on the SCSS were designed to measure observable behaviors in the classroom 
setting that relate to socialization, communication, transition, awareness/responding to 
adults, and behaviors that are viewed as atypical for school-aged children. The SCSS was 
initially developed due to a practical need in the school setting and school psychology 
practice. When the SCSS was developed, screening tools that were used in the school 
were not appropriately identifying children who met the criteria for an autism spectrum 
diagnosis.       
At the time of development, the rating approved by the school district was the 
Gilliam Autism Rating Scale (GARS). The GARS was not viewed as a usable measure 
due to research indicating its inutility in clinical and school settings (Mazefsky & 
Oswald, 2006; Pandolfi, Magyar, & Dill, 2010). Studies conducted on the GARS and 
GARS2 indicated many children were missed based on diagnosis using this screening, 
with 50-68% of children being misdiagnosed (Norris & Lecavalier, 2010). Furthermore, 
although this scale is one of the most widely used scales, a confirmatory factor analysis 
did not support the scales presented in the manual or validate utility of the Autism Index 
(Pandolfi et al., 2010).       
 Many children who were referred for an assessment related to autism did not 
meet criteria for ASD following a full evaluation, and instead met criteria as a child with 
a language disorder. Behavioral observations addressed in SCSS were targeted on school-
based behaviors based on a range of language functioning due to the results of previous 
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assessments for referred students. Language-based referrals in the district appeared to be 
in line with referrals outside of the school. In the United States, concerns regarding 
speech delays and perceived speech abnormalities by parents are the most common 
reason for a referral for an autism assessment (Frombonne, 1999; Mandell et al., 2007). 
Screeners geared toward addressing language delays in children on the autism 
spectrum include the Children’s Communication Checklist-2nd Edition. Although CCC-2 
studies have shown clinical utility in screening for the possible presence of an autism 
spectrum disorder, Bishop and Frazier-Norbury (2002) caution clinicians not to assume 
that the presence of a pragmatic deficit indicates an autism spectrum disorder. The CCC-
2 can be used as a parent or teacher screener, provided the teacher knows the student 
well. Studies conducted by the developer of the CCC-2 indicated moderate agreement 
between parent and professional pragmatic composite scores (.47) (Bishop & Baird, 
2001; Bishop & Frazier-Norbury, 2002). However, although the CCC-2 has moderate 
agreement, it does not address language- based behaviors from a school perspective. 
 An additional factor for the development of the SCSS related to return rates when 
parent screeners were sent home for students who were referred for an autism assessment.      
Parent screeners were not being returned, delaying the assessment process and ultimately 
services for students. Additionally, because in some areas of this community socialization 
does not occur in the home community due to safety concerns, socialization aspects were 
deemed typical by parents, but school staff viewed the interactions as atypical. Including 
teacher input was necessary for a more well-rounded view of communication and 
socialization in the school setting. 
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School psychologists are faced with increased demands on their time as an 
increase in national awareness leads to an increase in public awareness. This increased 
awareness has resulted in the school system having more children referred for autism 
diagnosis and services. Currently, data indicate that more than 75% of children with 
autism spectrum disorders are receiving special education services; however, only 27-
59% are receiving services under the IDEA autism eligibility classification (Lord & 
Bishop, 2010; Rice, 2007). Although research continues to be needed, there is a body of 
evidence that indicates targeted autism-specific services, especially early in a child’s life, 
can reduce its severity and the need for intensive services as the child enters adolescence 
and adulthood, making appropriate diagnosis and treatment critical (Lord & Bishop, 
2010; Rogers, 2006; Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012). 
Autism intervention research has focused on the outcomes of early intervention 
for students who have been appropriately diagnosed at a young age and have received 
early intervention services. Data on early intervention services have shown positive 
outcomes, especially with language. Studies showed language acquisition rates 
improving from 50 to 75-90% for functional language (Akshoomoff, Corsello, & 
Schmidt, 2006; Ozonoff, Goodlin-Jones, & Solomon, 2005; Rogers, 2006). Although 
services will continue to be needed throughout their lives, research indicates early 
diagnosis and treatment results in better outcomes for children as they reach adolescence 
and adulthood (Akshoomoff, et, al., 2006; Ozonoff, et al., 2005; Rogers, 2006).       
Intervention and diagnostic data indicate the need for early identification of 
students in the school systems that meet eligibility for an autism diagnosis. With present 
data suggesting up to two-thirds of children who are eligible for an autism spectrum 
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disorder diagnosis remain undiagnosed and in regular education settings, appropriate 
screening tools that take into account school input are needed as part of the school’s 
assessment procedures (Kim, et al., 2011). The screening needs become more 
pronounced, with the continued initial diagnosis of autism occurring in schools, as 
opposed to clinics, for the majority of students (Akshoomoff, et al., 2006; Belfer, 2008; 
Filipek, et.al, 2000). 
Current Study 
The focus of this study will include students who have been either referred for an 
autism assessment and screening due to “autism spectrum-like” behaviors in the school 
setting, or who have been given a clinical ASD diagnosis but do not have a current 
educational ASD diagnosis. Prior to implementation of the DSM-5, evaluators in clinical 
settings differentiated spectrum diagnoses, including Autism, Asperger’s Syndrome, and 
Pervasive Developmental Disorder, Not Otherwise Specified (PDD, NOS).  In the 
educational setting, all spectrum disorders were classified under the educational diagnosis 
of autism. The differences in diagnosis and procedures for diagnosis in clinical and 
school settings led to a clinical diagnosis of autism, but schools retain their eligibility 
under different criteria or find them ineligible for special education services. With 
implementation of the DSM-5, diagnostic differences between school and clinical 
settings may decrease. One major change in the DSM-5 was to incorporate all previous 
spectrum diagnoses under Autism Spectrum Disorder. Without the differentiation of 
Aspergers, Autism, and PDD, the DSM-5 aligns more closely to educational criteria for 
autism. In order to appropriately diagnose and provide interventions in the school setting, 
comprehensive screenings that cover school behaviors are necessary (Kim et. al, 2011).       
FACTOR ANALYSIS AND PREDICTION  7 
Statement of the Problem 
 Specific guidelines have been provided by multiple sources recommending best 
practices regarding autism assessment in order to correlate with DSM-IV-TR criteria and 
to keep a developmental trajectory of child development in mind. Lord and Bishop 
(2010) recognized that these assessments often occur in schools because of limited 
clinical funding. Published best practice on autism diagnoses indicates use of a 
comprehensive evaluation with multiple team members in order to provide more accurate 
differential diagnosis of students who may appear PDD,NOS in other psychiatric 
diagnosis (Akshoomoff, et al., 2006; Charman & Baird, 2002; Ozonoff, et al., 2005).      
Assessment components depend on the purpose of the evaluation question; however, 
should contain sufficient assessments to evaluate communication (verbal and nonverbal), 
social, and behavioral aspects, as well as adaptive functioning and motor behaviors.      
Assessments should include record reviews as well as direct observations of the child, 
and include medical and psychiatric input when necessary (Akshoomoff, et al., 2006; 
Bildt, et. al, 2004; Charman & Baird, 2002; Ozonoff, et al., 2005). 
Despite the rise in prevalence in autism and diagnosis occurring in the school and 
clinical setting, studies estimate for every child diagnosed in the school setting, there are 
multiple students who qualify for an ASD diagnosis that remain undiagnosed (Baron-
Cohen, et al., 2009; Kim et al., 2011).  When children are referred, comprehensive 
assessments may not occur in the schools due to funding deficits and staff cuts (Lord & 
Bishop, 2010). Use of a validated autism-screening tool for schools may help with the 
current problems faced by school personnel. Use of a screener can enable referrals of 
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students who require a full diagnostic battery, permitting more effective use of funds and 
staff in the school setting.       
Purpose of the Study 
The purpose of this study is to refine and validate the Social and Communication 
Screener for Schools (SCSS) currently in place in an urban school setting. Teaching staff 
will complete the SCSS, with the goal of allowing school psychologists to administer 
full-scale batteries when assessments most likely indicate an Autism Spectrum Diagnosis. 
The focus of this screening tool is to helping school psychologists to better identify the 
next steps in the referral process, whether that is referring students for a full autism 
assessment, or determining a more appropriate battery of assessments. Overall, this study 
has the goal of assisting school psychologists in differentiating autism spectrum disorders 
from other neurodevelopmental disabilities and language-based disorders in a school 
district whose student is population primarily African American.       
This study focuses on the use of the SCSS in a school setting that employs the 
screener as a primary method of determining whether a child referred for a possible 
autism spectrum diagnosis should receive a full autism assessment. Additional screeners 
were considered for use in this process; however, due to lack of parents returning the 
screening tools and the low specificity/sensitivity rates of other screeners, they were not 
widely used. Teacher completion of this scale was determined to be the best indicator of a 
need for further assessment, because the SCSS focuses on school behaviors that appear 
atypical in a child on the autism spectrum. Teacher input was necessary because of 
differences in parent perception of language development, and a lack of socialization 
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opportunities in the community setting that often led parents to feel their child interacted 
with peers appropriately, while teachers viewed the interactions as atypical.       
Therefore, the current study is designed to address the question of whether the 
current scale used in the school district assists school psychologists in differentiating 
autism spectrum disorders from other psychiatric and language-based disorders in a 
student population that is primarily African American.       
Research Program 
 The current research will attempt to refine the item pool of the six SCSS subscales 
and to examine the validity of the SCSS subscale total scores for the purpose of 
identifying students likely to be diagnosed with an Autism Spectrum Disorder. The 
research program will examine evidence for the validity of the SCSS and involve the 
following: 
1.  Internal Structure Analyses 
a. Correlational analysis of the relationships between the six SCSS subscales. 
b. Factor analyses of the SCSS items. 
c. Analyses of the item content of each of the six SCSS subscales. 
2. Clinical Utility Analyses 
a. Comparison of multiple SCSS subscale and total scale cut-off score 
decisions with final clinical diagnoses to establish sensitivity, specificity, 
and kappa values to identify the most effective screening and decision-
making process. 
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Chapter 2: Review of the Literature 
Background Information 
 Autism did not appear in the Diagnostic and Statistical Manuel (DSM) until its 
third edition in 1980, when it was grouped under the category of Pervasive 
Developmental Disorders. Prior to the third edition, autism was considered a form of 
childhood schizophrenia (American Psychiatric Association [APA], 1952, 1968, 1980).      
Even with current diagnostic criteria in place, discrepancies in diagnosis continue. 
Although significant evidence exists suggesting autism is a neurodevelopmental disorder 
with a genetic component, there is currently no medical test for conclusive diagnosis. 
Diagnosis remains based on observation and report (APA, 1980; Lord &Bishop, 2010). 
Autism spectrum disorders are characterized by deficits in the areas of reciprocal social 
interactions, restricted/repetitive behaviors and interests, and communication 
(Akshoomoff, et al., 2006; Lord & Bishop, 2010; Rapin & Dunn, 2003).       
Pervasive Developmental Disorders include the diagnostic categories of Autism; 
Pervasive Developmental Disorder, Not Otherwise Specified; Asperger’s Disorder; 
Rhett’s Syndrome; and Childhood Designative Disorder (APA, 2000) One of the most 
controversial and drastic changes in the DSM-5 was the Autism Spectrum Disorders 
(ASD) diagnosis. Modifications to Pervasive Developmental Disorders diagnoses 
combined all previous diagnoses in the category of ASD, which includes autism, 
Asperger’s disorder, pervasive developmental disorder, and childhood disintegrative 
disorder. The adoption of an ASD diagnosis was made in order to recognize that autism is 
a spectrum disorder, in contrast to individual disorders that are often mutually 
indistinguishable (APA, 2012). Similar to diagnosis in the DSM-IV-TR a diagnosis of 
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autism is appropriate when there is the presence of qualitative impairments in social 
interaction, qualitative impairments in communication, and restricted repetitive and 
stereotyped patterns of behavior, interests, and activities are observed prior to the age of 
three (APA, 2000; APA, 2013).       
When the DSM-5 Autism task group focused on changes in diagnosis for Autism, 
one of the task group goals was to change diagnostic criteria improve consistency of 
diagnosis by practitioners and medical providers. The updated diagnosis was designed to 
provide a more accurate diagnosis following recent progress in medical and scientific 
knowledge about ASD (APA, 2013). The neurodevelopmental task force designing the 
new criteria for ASD expanded the age specifications, assisting with children who may 
not show symptoms until school age social demands are present. Though this benefits 
students who are older and previously undiagnosed, the group did not feel that it would 
detract from the continued emphasis on early diagnosis to optimize treatment and 
functioning (APA, 2013).       
In addition to changes in diagnostic criteria that included all previous spectrum 
disorders under the classification of Autism Spectrum Disorder, the DSM-5 added 
specifiers and severity levels. The DSM-5-listed specifiers include intellectual 
impairment (with/without), language impairment (with/without), and the association with 
a known medical or genetic condition or environmental factor. Severity levels, which can 
be helpful for determination of level of need in schools and for clinical purposes, include 
requiring support (level 1), requiring substantial support (level 2), and requiring very 
substantial support (level 3). Tables in the DSM-5 provide criteria based on social 
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communication deficits and restricted, repetitive behavior deficits to assist clinicians in 
determining severity level (APA, 2013). 
Huerta, Bishop, Duncan, Hus, & Lord (2012) conducted field studies of the new 
DSM-5 ASD criteria. Their study found that 91% of students previously diagnosed with 
PDD, NOS will continue to meet ASD criteria. Other studies have indicated higher- 
functioning ASD students may no longer meet criteria, and the new diagnoses exclude a 
significant number of students. Researchers recommended reducing the number of 
needed social deficits from three to two in order to increase (Frazier et al., 2012; 
McPartland, Reichow, & Volkmar, 2012). In the final publication of the DSM-5, three 
social deficit criteria were needed in order to meet final diagnostic criteria. APA (2013) 
suggests that if an individual has a well-established DSM-IV diagnosis of Asperger’s, 
Autism, or PDD,NOS, they should be given the ASD diagnosis under current diagnostic 
standards. If a clinician feels that an individual who previously qualified under the DSM-
IV has social communication deficits but does not otherwise meet ASD criteria, an 
evaluation for social communication disorder should follow (APA, 2013). APA (2012) 
also suggests that students who do not meet the criteria of the new DSM-5 may have been 
misdiagnosed, and are more appropriately diagnosed under a different category.       
Prevalence 
Diagnosis of Autism Spectrum Disorders appears to be becoming more accepted 
by schools and parents. Media reports also indicate that autism is becoming more 
prevalent, often by citing the Center for Disease Control’s current statistics.      
Chakrabarti and Frombonne (2005) reported that when factors were looked at objectively, 
prevalence rates were not increasing and were as stable as previously reported 
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(Frombonne, 1999). These factors included a diagnostic shift from children who were 
previously diagnosed with mental retardation and language disorders; and availability of 
services, with more PDD diagnoses occurring as services became available (Chakrabarti 
& Frombonne, 2005). More diagnoses are occurring due to the inclusion of Pervasive 
Developmental Disorder, NOS (PDD,NOS) in current prevalence rates;  PDD,NOS was 
diagnosed nearly twice as often as autism (Chakrabarti & Frombonne, 2005). More recent 
prevalence rate studies indicate variability in the 1990s, with ranges from 5 per 10,000 to 
72 per 10,000. However, when all factors are accounted for and methods are confirmed, 
the prevalence of autism falls between 10 and 20 per 10,000, consistent with prevalence 
rates established in the 1980s (Newschaffer, et al., 2007). With the changes in the DSM-5 
diagnostic criteria and research indicating students previously diagnosed with PDD, NOS 
have a 60-90% chance of qualifying under the updated DSM-5 criteria of ASD, it is 
unknown how prevalence rates will change in the coming years. (Frazier et al., 2012; 
Huerta et al., 2012; McPartland et al, 2012) .Ozonoff and colleagues (2005) reviewed a 
meta-analysis from 2003 indicating the ratio of six children per one thousand is 
consistent across studies, geographical regions, time frames, and ethnic groups 
(Frombonne, 2003 as reported in Ozonoff, et al., 2005). More current studies have been 
undertaken in an attempt to establish the reliability of the population-based prevalence 
rates. Although this is a difficult undertaking and results are not all reported, several 
authors note that increases in autism are “apparent” and could be anywhere from ten to 
ninety-seven percent higher than in the 1990’s (Yazbak, 2003; Belfor, 2008). 
In the United States, autism prevalence rates have been established through a 
population-based monitoring network. The most recent Autism and Developmental 
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Disabilities Monitoring (ADDM) Network data indicates a prevalence of approximately 
eleven diagnoses per one thousand children (Nonkin-Avchen et al., 2010). The current 
prevalence rates indicate a 78 % increase since the first network report in 2002. Baio 
(2012) cautions against generalization of these autism trends to the entire United States, 
noting that the current 1:88 prevalence was derived from monitoring diagnoses of 8-year-
old children living in eleven sites in the United States. Current ADDM monitoring sites 
for Autism include Alabama, Arkansas, Arizona, Colorado, District of Columbia, 
Georgia, Maryland, Missouri, New Jersey, North Carolina, South Carolina, Utah, and 
Wisconsin (CDC, 2014). Individual prevalence for these sites ranged from 4.8 to 20.5 
children diagnosed per one thousand children in the general population (Baio, 2012; 
CDC, 2012).       
While the ADDM report (CDC, 2012) cautions against using the established rates 
of ASD diagnosis as representative of ASD rates across the United States, this warning is 
often overlooked. The reported increased rates in autism are likely not due to an epidemi, 
but rather increased knowledge about autism and appropriate diagnosis (Baio, 2012; 
Belfer, 2008; Chakrabarti & Frombonne, 2005). Additional countries have made efforts 
to establish prevalence rates for autism and also reported high rates. Other prevalence 
studies indicate a high prevalence of Autism, with 2.6% of children in South Korea and 
1% of children in Asia, Europe, and North America meeting criteria for an autism 
spectrum disorder (CDC, 2012; Kim et al., 2011). When diagnosed, a male-female ratio 
of nearly 5:1 persists (Baio, 2012). This male to female ratio has remained stable 
throughout the past twenty years and remains consistent regardless of the country studied 
(Baio, 2012; Belfer, 2008; CDC, 2012; Frombonne, 1999). 
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 Multicultural aspects of diagnosis and prevalence.  
 Frombonne (1999) conducted an epidemiological survey review and concluded 
that the diagnosis and core deficits seen in autism, including language deficits that set 
autism apart from other disorders, including mental retardation, are not the result of 
social class or lack of education as once believed. Epidemiological survey studies suggest 
that diagnosis of autism should be stable regardless of ethnic group. Currently, diagnosis 
differs depending on ethnicity (Frombonne, 1999). Prevalence rates reported in 2009 
indicated that children identified as African American had a 57% lower chance of 
diagnosis with autism, and children identified as non-Hispanic multi-racial had a 47 % 
lower chance of diagnosis with autism (Kogan, et al., 2007). Kogen, et al (2007) also 
reviewed the percentage of children in the sample who were once diagnosed with autism 
and no longer met criteria for a student with an autism spectrum disorder. They found 
that children who were African American had a 67% chance of having their diagnostic 
category changed from autism compared to 33% of non-Hispanic white children.       
The findings of Kogan et al (2007) were validated with Mandell, et al.’s (2009) 
review of screening and assessment findings of children from varying ethnic 
backgrounds. Reports appear to suggest that children who have a non-white ethnicity are 
more likely to be identified with a conduct disorder or intellectual disability rather than 
autism spectrum disorder (Mandell, et al., 2007; Mandell, et al. 2009). This may be due 
to clinicians’ views of language development in children from minority groups and lower 
socioeconomic status areas. Although the language and developmental difficulties are 
superficially related in these groups to children with autism spectrum disorders, clinicians 
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did not base their diagnosis on past clinical experience, which leads to speculation of 
evaluator bias (Begeer, El Bouk, Boussaid, Terwogt, & Koot, 2009).        
Evaluator bias has been brought into question when reviewing diagnostic criteria 
and the changes in individual diagnosis based on the experience of the evaluator (Begeer, 
et al., 2009). The lack of a medical test to determine ASD results in a diagnosis based 
solely on evaluator observation and assessment, if assessments are utilized in the 
evaluation process. Clinical evaluations are often based on parent report, scales, and 
observation; however, there is no standardized protocol for assessment and diagnosis of 
autism. Assessment systems that involve tools specific to each culture, and agreement 
from clinicians on what criteria constitute a deficit are necessary (Belfer, 2008). Use       
of parent report without input from schools, along with use of unreliable rating scales, 
can lead to more children receiving a diagnosis of Pervasive Developmental Delay, Not 
Otherwise Specified (PDD,NOS) rather than a more specific diagnosis. 
 Researchers note that it is important to have both parent and teacher ratings, 
when possible, due to disparities in ratings on behaviors, especially autism-like 
behaviors. Although the reason is unknown, agreement between parents and teachers on 
psychiatric rating scales is typically 20-40% (Bishop & Baird, 2007; Ehlers, Gillberg, & 
Wing, 1999; Verhulst & Akkerhuis, 1986). The lack of agreement between parent and 
teacher behavioral reports can increase when assessing an individual with risk factors like 
low parental education, non-Hispanic African American children, and children with 
lower access to health care due to parents’ lack of understanding of developmental norms 
and difficulties with understanding diagnostic criteria (Kogan et al., 2007). 
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 Parent input can also lead to a clinician determining that a child has a separate 
psychological disorder, even when autism criteria are met (Bishop & Baird, 2007).      
This can be due to the clinician’s preconceived notions regarding what parent and child 
interactions should look like, and what developmental/social behaviors are expected, 
given a child’s ethnicity. Ethnic background can also affect how a parent reports their 
child’s symptoms and areas of delay, as well as what areas of delay they notice..      
Outside the United States, primary parental concerns differ, depending on the level of 
importance of language, social and independence in that culture (Mandell, et al., 2007). 
In the United States, overall developmental delays and speech delays are the most 
common initial concerns expressed by parents (Frombonne, 1999; Kleinman et al., 2008). 
Parental concerns regarding speech have resulted in screenings occurring in children as 
young as 14-15 months old. Current research suggests screening prior to 18-24 months 
may overdiagnose children with other language delays, while missing children who have 
a normal period of development and then plateau (Kleinman et al., 2008) 
Models for understanding autism 
When initially introduced, autism was believed to be a disorder caused by 
biology, with parental influence. As such, parents were blamed as the cause of their 
child’s autism for a period of time (Goldstein, & Ozonoff, 2009).      Neurobehavioral 
models for autism emerged in the 1960’s and have been refined through research and 
neuroimaging.      (Baron-Cohen & Belmonte, 2005; Minshaw & Goldstein, 1998).      
Positron emission tomography (PET) scans have indicated children who were diagnosed 
with autism and impaired communication skills had bilateral deficits in their lateral 
temporal gyri, cortical areas critical for processing auditory and language information.      
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(Rapin & Dunn, 2003).      Electrophysiologic studies are inconclusive due to the range of 
cognitive deficits seen in children with autism; however, consistent brain dysfunction is 
seen affecting neural processing of words as well as simple non-verbal auditory 
stimulation (Rapin & Dunn).      Additional studies have indicated deficits in in the 
frontal lobe, mesolimbic areas, cerebellum, lateral temporal lobe, and right hemisphere 
(Baron-Cohen & Belmonte, 2005; Critchley, Daily Bullmore, et al., 2000; Critchley, 
Daly, Phillips, et al., 2000; Mason, Williams, Kana, Minshew, & Just, 2008; Shamay-
Tsoory, Tomer, Berger, Goldsher, & Aharon-Peretz, 2005). 
The end of the 1990’s brought about additional studies that highlighted the need 
for a focus change from a single cognitive construct to a multi-cognitive construct.      
Rumsey’s (1985) study on problem solving in autistic men was a beginning focus for 
much of this research.      Rumsey (1985) demonstrated that problem solving in 
“nonretarded autistic men” while not related to cognitive was ability, was often 
indistinguishable from patients with frontal lobe lesions.      Many then changed their 
research focus to that of a neurobehavioral model for autism with a focus on executive 
functioning, communication, and/or theory of mind (Minshaw & Goldstein, 1998; Frith, 
Happe, & Siddons, 1994).      Reviews of neurobehavioral and neuroimaging research 
supports the hypothesis that language disorders of children with autism are related to 
social pragmatics in addition to many language deficits observed in children with typical 
developmental language disorders  (Dichter, & Belger 2007; Rapin & Dunn, 2003).       
Joseph (1999) indicates that in order to completely understand autism a focus 
should change from the descriptive focus found in the DSM to levels of analysis 
including etiology, brain structures and processing, neuropsychology, and behavioral 
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explanations.      In the school setting a focus on etiology and brain structures is 
impractical and unnecessary for diagnostic and planning purposes.      Moving toward a 
focus on the neuropsychological aspects of autism which can allow for a link between 
how a student thinks and the resulting behavioral explanation (Joseph, 1999) can lead 
school teams to develop proactive plans to teach social behavior as well as remediate 
concerns in the school setting.       
Executive functioning model for autism. 
Executive functioning is defined in multiple ways depending on the researcher 
and their philosophies.      One definition proposed by researchers in the late 1980’s and 
early 1990’s defined executive functioning as “mental operations which enable an 
individual to disengage from the immediate context in order to guide behavior by 
reference to mental models or future goals” (Joseph, 1999; Liss et al., 2001).      There 
has been little agreement on what comprise the components of executive functioning; 
however, agreement has been reached that executive functions originate in the frontal 
lobe (Baron-Cohen & Belmonte, 2005; Joseph, 1999; Liss et al., 2001).      Research 
focusing on autism and executive functioning has revolved around planning, maintenance 
and shifting of mental set, and perseveration in an attempt to relate neuropsychological 
functioning to behavioral descriptions (Joseph, 1999; Liss et al. 2001; Rumsey, 1985).      
Perseveration tendencies have been suggested as a neuropsychological basis for 
difficulties with transitions (Baron-Cohen & Belmonte, 2005; Liss et al., 2001).       
Several studies have replicated Rumsey (1985) and validated his findings on the 
Wisconsin Card Sorting Test (WCST), indicating deficits with perseveration and problem 
solving in children and adolescents with autism (Hill, 2004).      Perseveration has been 
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attributed to deficits in mental flexibility or mental set shifting and is a widely accepted 
deficit in children and adolescents with autism (Hill, 2004).      This deficit has been 
replicated in numerous studies when comparing children and adolescents with autism 
against control peers and clinical groups including ADHD, language disorders, and 
dyslexia (Hill, 2004; Joseph 1999).      The deficits seen in executive functioning 
revolving around perseveration on the WCST has also been replicated outside the United 
States, indicating this is not a cultural-related cognitive deficit (Hill, 2004; Liss et al., 
2001).       
While the theory of executive functioning has been studied with regard to autism 
and the behavioral manifestation of symptomology, more research is needed.      It is 
currently impossible to rely solely on an executive dysfunction model for explanation of 
the behavioral characteristics of autism due to the lack of overall understanding of 
executive functioning in all populations.      In order to better understand exactly how 
executive functioning deficits affect children with autism, it is first necessary to establish 
a better clinical understanding of executive functioning in typically developing 
populations as well as methods to match participants (Hill, 2004; Russo et al., 2007).       
Theory of mind model for autism. 
During the time period when Rumsey was working on her research to validate an 
executive functioning theory for autism, an alternative theory was being developed.      
The theory of mind hypothesis states that the social and communication deficits seen in 
autism are specifically derived from the inability of the person with autism to understand 
that other people’s thoughts and minds are different from their own and to interpret other 
people’s behaviors in terms of what that person is thinking (Baron-Cohen, Leslie, & 
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Frith, 1985; Firth & Happe, 1994; Joseph, 1999).      Theory of mind has been more 
simply defined as the ability to infer all mental states, including beliefs; desires; 
intentions; emotions; etc, that cause a person to act (Baron-Cohen, 2001).       
Lack of theory of mind has been widely accepted as a core deficit in autism 
(Baron-Cohen, 2001; Hughes & Russell, 1993).      Deficits in children with autism on 
theory of mind tasks range from the inability to answer any theory of mind questions, to 
understanding of first order beliefs but not second order beliefs and in some students with 
Asperger’s to understand second order beliefs but not apply them in real life situations.      
Neuroimaging studies are evaluating theory of mind in order to establish brain-based 
explanations.      Deficits in theory of mind have been found to be related to the frontal 
lobe and amygdala (Baron-Cohen, 2001; Gallagher et al., 2000).       
In typically developing children, theory of mind tasks are mastered between the 
ages of four and eight.      Children who are three years of age are able to understand that 
people have differing perspectives (Baron-Cohen, 2001; Perner & Wimmer, 1985).      
Between the ages of four and six typically developing children are able to determine that 
emotions are caused by situations and perceptions of those situations (Baron-Cohen, 
2001; Perner & Wimmer, 1985).      Perspective taking and causal attribution continue to 
be deficient in many adolescents and adults who are diagnosed with autism (Baron-
Cohen, 2001). Deficits in adaptive behavior; social behavior; and socially-related 
communication, such as small talk, were related to performance on theory of mind tasks 
(Frith et al., 1994).       
Assessment of first order beliefs involves evaluating if an individual is able to 
infer someone else’s mental state (Baron-Cohen, 2001; Happe, 1993).      Happe (1993) 
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found that when subjects were unable to pass any theory of mind assessment they were at 
a distinct disadvantage for communication when nonverbal language and intention was 
involved. When subjects were able to pass first order theory of mind tests they were able 
to engage in simple communication tasks, comprehend metaphors, but were unable to 
comprehend irony (Happe, 1993).      Obtainment of first order beliefs in theory of mind 
has also been related to verbal IQ scores (Happe, 1993).      Baron-Cohen (2001) notes 
that even when persons with autism pass a first order theory of mind assessment, it is not 
at the developmentally appropriate age, with most individuals passing at a verbal mental 
age of nine, regardless of their chronological age (Baron-Cohen et al, 1985; Happe, 
1993;).       
Second order belief tests evaluate a subject’s ability to engage in perspective 
taking, understand bluffing and double bluffs in story characters and interpret mental 
states by looking at eye and facial expressions (Baron-Cohen, 2001).      Second-order 
beliefs are typically developed between the ages of six and eight (Baron-Cohen, 2001; 
Happe, 1993; Perner & Wimmer, 1985).      Deficits in second-order beliefs have been 
linked to deficits in reciprocal communication, social interactions, and understanding of 
nonverbal behaviors (Baron-Cohen, 2001; Frith et al., 1994). 
The NEPSY-II: a developmental neuropsychological assessment-2nd edition 
(NEPSY-II) addresses the need for direct assessment of first and second order beliefs 
with the inclusion of social perception subtests (Korkman, Kirk, & Kemp, 2007).      
During standardization and in other clinical studies, children who had limited social-
emotional learning scored lower on direct measures of affect recognition and theory of 
mind (Korkman et al., 2007; McKown, Gumbiner, Russo, & Lipton, 2009).      
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Furthermore, the lower their scores on social-emotional learning competencies, including 
awareness of nonverbal cues; interpretation of social meaning through theory of mind use      
; pragmatic language; and social reasoning, the lower their overall perceived social 
functioning (McKown et al., 2009).  
Language Deficits in Children with Autism  
 Language processing and growth in children with autism is an area where a 
developmental focus is necessary due to the wide ranges of skills required.      Studies 
indicate language in children on the autism spectrum continues to develop according to 
the same developmental projections set forth for typically developing peers.      However, 
people diagnosed with autism experience life-long deficits in pragmatic language 
including sustaining conversations, turn taking, prosody, eye contact, and semantics 
(Minshaw & Goldstein, 1998; Rapin & Dunn, 2003;).      Language deficits have been 
linked to deficits in language processing as well as development of theory of mind 
(Baron-Cohen, 2001; Happe, 1993; Minshaw & Goldstein, 1998). 
A deficit in joint attention is often one of the earliest warning signs and can be 
noted before the age of one (Baron-Cohen, 2001; Happe, 1993).      Joint attention, 
defined as “the ability to coordinate attention between interactive social partners with 
respect to objects or events in order to share an awareness of the objects or events” 
(Dawson et. al, 2004), has been shown to be an essential feature of language development 
as it relates to lifelong communication (Happe, 1993; Rogers, 2006).      Joint attention 
behaviors include sharing attention, following the attention of another person, and 
directing the attention of another person.       
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While there is a range of acquisition, most children develop all joint attention 
skills by one year of age (Dawson et. al., 2004).      When combined with deficits in 
social orienting, deficits in joint attention has been found to discriminate more than 
ninety percent of children with autism from children with other developmental disorders 
(Dawson et. al, 2004).      Joint attention has also been linked to later development of 
conversational skills, theory of mind, and socialization skills; however, is rarely assessed 
in the school or community setting (Baron-Cohen, 2001; Dawson et al., 2004; Happe, 
1993). 
 In the United States, concerns regarding speech delays and perceived speech 
abnormalities by parents are the most common reason for a referral for an autism 
assessment (Frombonne, 1999; Mandell et al., 2007).      Common language deficits in 
children and adolescents on the autism spectrum include pragmatics, dysphasia, higher-
order language processing disorders, comprehension of language, phonological decoding, 
word retrieval, questioning, and semantic organization.      The language deficits present 
in children and adolescents with autism result in an estimated one-third of children and 
adults diagnosed with a lack of functional speech (Mirenda, 2003).       
Deficits seen in functional speech can include children with well-developed vocal 
speech that is not used socially (Finkel & Williams, 2001; Mirenda, 2003).      Ensuring 
that children on the spectrum are able to not only answer questions on demand, but are 
also able to articulate in a manner that is understandable to unknown persons, and 
socially interact with familiar and unknown people is a functional skill that is often 
overlooked in planning for generalization.      Skills such as these are important in today’s 
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society for independence and reduction of stigmation associated with autism (Finkel & 
Williams, 2001).       
 Language processing and growth in children with autism is an area where a 
developmental focus is necessary due to the wide ranges of skills required.      Language 
continues to develop according to the same developmental projections set forth for 
typically developing peers.      However, people diagnosed with autism experience life-
long deficits in pragmatics including sustaining conversations, turn taking, prosody, eye 
contact, and semantics (Minshaw & Goldstein, 1998; Rapin & Dunn, 2003;).      
Language deficits have been linked to deficits in language processing as well as 
development of theory of mind (Baron-Cohen, 2001; Happe, 1993; Minshaw & 
Goldstein, 1998). 
Assessment for Autism Spectrum Disorders 
Specific guidelines have been provided by multiple sources recommending best 
practices regarding autism assessment.      These best practices focus on a comprehensive 
evaluation by a team of professionals, with tools that correlate with DSM-IV-TR criteria 
and keep a developmental trajectory of child development in mind (Akshoomoff et al., 
2006; Ozonoff et al., 2005). Akshoomoff et al. (2006) conducted a study of clinical and 
school psychologists who evaluated children in order to diagnosis autism; finding that 
evaluations did not always include observations, teacher and parent input, and evaluators 
were not always self-perceived experts on autism as recommended by standards.      
While assessment components depend on the purpose of the evaluation question; best 
practices indicate they should contain sufficient assessments to evaluate communication 
(verbal and nonverbal), social, and behavioral aspects as well as adaptive functioning and 
FACTOR ANALYSIS AND PREDICTION  26 
motor behaviors (Charman & Baird, 2002; Ozonoff et al, 2005).      Assessments should 
include record reviews as well as direct observations of the child and include medical and 
psychiatric input where necessary (Akshoomoff et al., 2006; Bildt, et. al, 2004; Charman 
& Baird, 2002; Ozonoff et al, 2005). 
Screening tools 
 The purpose of a screening tool is not diagnosis, but rather identification of a 
child as being at-risk for a particular disorder, allowing for appropriate referral for a full 
assessment (Norris & Lecavalier, 2010).      Standardized screening tools report validity 
in terms of discriminative validity, or the ability of a scale to correctly identify a person 
as belonging or not belonging to a particular group (Norris & Lecavalier, 2010).      
Discriminative validity can be described in terms of sensitivity, the percentage of true 
cases correctly identified by a screen; and specificity, the percentage of non-cases 
correctly identified by the screener (Norris & Lecavalier, 2010).      Glascoe (2005) 
provided guidelines indicating a rate of 70-80% sensitivity and 80% or higher specificity 
as acceptable for a scale.       
   Guidelines for sensitivity and specificity are provided for scale use      ; however 
not all published scales reach the sensitivity or specificity recommended (Glascoe, 2005).      
Clinicians who use the scales are responsible for assessing their psychometric properties 
and ensuring appropriate use       with their targeted population.      During screening in 
the targeted population for this study, screening tools were not found by this researcher to 
appropriately identify children who required full autism assessments.      Following 
review of available data the Social Communication Questionnaire (SCQ) and the 
Children’s Communication Checklist-2nd Edition (CCC-2) were chosen as screening tools 
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for use       with parents.      In the area surrounding the targeted school district many 
clinical evaluators use the Gilliam Autism Rating Scale or the Gilliam Autism Ratings 
Scale-Second Edition for assessment of school aged children.      When children were 
assessed prior to school age (birth-4 years), clinicians in the area surrounding the district 
used in this study utilize the ADOS or the Childhood Autism Rating Scale (CARS).       
Gilliam autism rating scale/Gilliam autism rating scale 2nd Edition. 
 The Gilliam Autism Rating Scale (GARS) is a parent-completed screener which 
was originally published in 1995 with the GARS-2 being published in 1996.      The 
GARS2 is comprised of most of the items on the original GARS with slight variations in 
wording (Norris & Lecavalier, 2010; Pandolfi, Magyar, & Dill, 2010).      Changes in the 
GARS2 occur in the addition of a fourth scale labeled “Developmental Disturbance” and 
questions on the “Parent Interview” (Norris & Lecavalier, 2010).      Studies conducted 
on the GARS and GARS2 indicate many children were missed based on diagnosis using 
this screening with 50-68% of children being misdiagnosed (Norris & Lecavalier, 2010).      
Furthermore, while this scale is one of the most widely used scales, a confirmatory factor 
analysis did not support the scales presented in the manual or validate utility of the 
Autism Index (Pandolfi et al., 2010).       
Children’s Communication Checklist-2nd Edition.  
The Children’s Communication Checklist-2 (CCC-2) is a 70-item scale designed 
to be completed by parents.      The CCC-2 divides the 70 items into 10 scales.      The 
first four scales assess structural aspects of language: speech, syntax, semantics and 
coherence. Scales five through eight assess aspects of language specific to children with 
pragmatic language deficits:  inappropriate initiation, stereotyped language, use of 
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context, and non-verbal communication.      Finally, scales nine and ten assess domains 
that relate to behavioral aspects relevant to autism:  social relations and interests.      A 
composite scores is calculated using the first eight scales and provides a general measure 
of language competence.      A social interaction difference index is calculated to 
determine if there is a difference between structural language skills and pragmatic/social 
skills (Bishop, 2006; Bishop, Maybery, Wong, Maley, & Hallmayer, 2006). 
Initially the Children’s Communication Checklist was utilized with children who 
were already diagnosed with a language based disorder.      The CCC-2 was developed 
following research that indicated there was a need for a screener to use in diagnosis of 
language based disorder; as well as research indicating the CCC’s ability to differentiate 
language based disorders (Bishop, 2006).      Bishop (2006) found an 89% positive hit 
rate for the CCC-2 when differentiating children who required further testing for an 
autism spectrum disorder.       
The CCC-2 utilizes the social interaction difference index (SIDI) to determine if 
an autism spectrum evaluation is warranted.      Bishop (2006) suggests scoring below -10 
on the SIDI is indicative of a language profile typical of a child with an autism spectrum 
disorder.      While the validity for the CCC-2 is rated as good, other researchers have 
found that depending on the population being studied, score cut-offs need changed.      
When looking at children who have a sibling or a parent on the autism spectrum, there is 
a greater likelihood they will score in the autism range on the CCC-2, but not meet full 
diagnostic criteria when a comprehensive assessment is done (Bishop et al., 2006).      
Additional studies in other countries have also shown the CCC-2 helpful in 
differentiating higher functioning autism from other disorders; however, changes in cut-
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off scores or calculation of scores is required (Bishop et al., 2006; Anderson Helland, 
Biringer, Helland, & Heimann, 2012). 
While CCC-2 studies have shown clinical utility in screening for the possible 
presence of an autism spectrum disorder, Bishop and Frazier-Norbury (2002) caution 
clinicians to not assume the presence of a pragmatic deficit indicates an autism spectrum 
disorder.      Multiple studies by the developer of the CCC-2 indicate moderate agreement 
between parent and professional pragmatic composite scores (.47) (Bishop & Baird, 
2001; Bishop & Frazier-Norbury, 2002).       
Social Communication Questionnaire. 
 The Social Communication Questionnaire (SCQ) is a 40-item questionnaire 
completed by parents.      The SCQ inquires about behaviors that can commonly be 
associated with autism and is based on the Autism Diagnostic Interview-Revised.      
Items are scored as present or not present and cut-off scores over 15 indicate the need for 
a full autism evaluation (Charman et al., 2007).      In a review of screening tools, the 
SCQ performed best with high sensitivity (.86) and high specificity (.78) (Charman et al., 
2007).      Previous researchers have suggested the reason the SCQ scores so well; 
however, is due to the parents going through a comprehensive ADI-R questionnaire with 
researchers prior to answering questions from the SCQ (Bishop and Fraizer Norbury, 
2002).       
Modified Checklist for Autism in Toddlers 
 The Modified Checklist for Autism in Toddlers (MCHAT) is a widely used and 
studied screener for children at age 18 months.      The MCHAT was designed to be a 
quick screener (23 items), based on parent report, which could be completed at a child’s 
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18 month checkup.      (Robins, Fein, Barton, & Green, 2001).      Assessment of both the 
entire checklist and critical items were studied and indicated sensitivity of .87 and a 
specificity of .99 (Robins et al., 2001).      Additional studies of the MCHAT have 
indicated slightly lower specificity (.43) and sensitivity (.77) (Eaves et al., 2006).      
Validation studies completed by the National Institute of Health (Klienman, 2008) 
indicate the MCHAT should be used as a screener, with follow up by telephone or 
clarifying questions in the physician’s office.      Clarifying questions improved the 
positive predictive power of the MCHAT from .36 to .74 (Kleinman, 2008). 
Autism diagnostic observation schedule 
Assessment tools which incorporate all aspects of practice are limited and time 
consuming.      One such assessment that is widely studied and frequently used in 
research is the Autism Diagnostic Observation Schedule (ADOS) (Charman & Baird, 
2002; Ozonoff et al., 2005).      The ADOS is recommended in several best practice 
guidelines due to its emergence as one of the few standardized diagnostic measures that 
involves scoring direct observations of interactions that takes into account developmental 
levels and age of the child (Akshoomoff et al., 2006).      Additionally the ADOS 
provides presses for nonverbal behaviors including joint attention (in younger children), 
play, creativity, nonverbal social behaviors, prosody of language, idiosyncratic language, 
and semantics; deficits originally defined by Kanner and currently described in the DSM-
IV (Akshoomoff et al., 2006; Ozonoff et al., 2005).      Despite the validity evidence 
provided, ADOS use       may be limited in schools due to the amount of training required 
to become proficient in administration and scoring and time constraints in the school; 
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administration and scoring of the ADOS can take 45-90 minutes depending on the age of 
the child (Charman & Baird, 2002; Ozonoff et al., 2005). 
Concern regarding the ability of a child to have deficits in social orienting and 
joint attention; yet, still score in the non-autism range on the ADOS has been expressed 
in light of the evidence indicating these are factors related to differentially diagnosing 
autism from other language disorders (Dawson et al., 2004).      Concerns related to the 
ADOS were addressed through revisions and the development of algorithms on the 
ADOS-2nd Edition (Gotham, et al., 2008; Gotham, Pickles, & Lord, 2009).      While the 
ADOS-2 remains the “gold standard” for autism assessment, in continues to require 
significant training and time, making it unrealistic to administer in all assessment 
batteries (Charman & Baird, 2002; Ozonoff et al., 2005). 
Summary 
While individual prevalence rates differ depending on the study or country, there 
is little doubt that diagnosis of autism spectrum disorders is increasing in school and 
clinical settings.      With medical and educational costs of children on the autism 
spectrum significantly higher than that of a typically developing child (Leslie & Martin, 
2007) valid early screening and diagnosis of children is vital to later development and 
functioning.      While diagnostic rates have improved for children identified as Hispanic 
or African-American, rates continue to be less than those seen in Caucasian children 
(Baio, 2012; CDC, 2012).      Reports from diagnostic monitoring sites, including the 
ADDM indicate there is an underdiagnoses of autism in particular racial and 
socioeconomic status (Baio, 2012; Rosenberg, et al., 2009).      ADDM data indicates 
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autism spectrum disorders are one of the only developmental disabilities in which a 
positive correlation exists between socioeconomic status and diagnosis (Baio, 2012).  
In an urban school setting where over sixty-seven percent of students are African-
American, and whose families are identified as having low socioeconomic status; 
screening and identification is even more important.      Development of a school-based 
screening tool was necessary in this district due to the limited amount of parent feedback 
able to be obtained, and the delayed diagnosis of students exhibiting autism 
symptomology. 
 Research focusing on the early diagnosis and intervention of children with an 
autism spectrum disorder has shown positive outcomes with language acquisition and 
social functioning (Akshoomoff, et al., 2006; Frankel, Gorospe, Chang & Sugar, 2011; 
Ozonoff, et al., 2005; Rogers, 2006) further supporting the need for early screening and 
diagnosis.      Regardless of the setting in which diagnosis occurs, recommendations for 
diagnosis include attending to a child’s ability to engage and initiate joint attention skills 
(Dawson et. al, 2004), as well as a comprehensive assessment that takes into account all 
aspects of skills and deficits associated with autism and other developmental disorders 
(Lord and Bishop, 2010).      Differentiating between autism and other language disorders 
is instrumental in assessing for autism, as well as planning for appropriate interventions 
(Rapin, & Dunn, 2003).       
 Evaluating for core deficits including language, theory of mind, socialization and 
executive functioning skills is time consuming.      In school settings where resources are 
often limited, determining a method where screenings lead to appropriate referrals is vital 
to the school team and students.      Following a medical model, as proposed by multiple 
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organizations, where screening is conducted at level one with a full assessment following 
this when necessary allows for effective use       of resources including time and 
personnel (Filipek et al., 2000; Shattuck et al., 2009). 
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Chapter 3: Method 
Data Source 
  The data analyzed in this study was collected on a sample of 240 school-aged 
children who had been referred for an autism screening in the Harrisburg School District.      
Harrisburg School District is an urban school district in Harrisburg, Pennsylvania.      The 
district’s student enrollment for the 2012-2013 school year consisted of 6,340 students.      
Student demographic information indicates ethnic backgrounds of over 67 percent 
African-American, 24 percent Hispanic, and 4 percent Caucasian.      The remaining 
percentage consists of students who are identified as Asian-American or other ethnic 
groups.      Harrisburg School District’s population consists primarily of families 
identified as in low socio-economic status, with over 86 percent of students qualifying for 
free or reduced lunch.      Archival data used in this study included student age and grade, 
Social and Communication Screener for Schools (SCSS)item scores, and final diagnosis 
decision.      Final diagnoses were determined following a full assessment of student 
cognitive, behavioral, and social strengths and weaknesses.      Student cognitive, 
behavioral, and social strengths and weaknesses were determined based on a variety of 
data including direct assessments of executive functioning, direct assessment of social 
perception, teacher input, parent input, observation, standardized cognitive and academic 
measures, standardized autism assessments and screenings, speech and language 
assessments, and student interview. 
Archival records of students who were referred for an autism screening in the 
school setting were used for this study.      All data was pulled from the evaluation and re-
evaluation reports electronically stored for the referred students.      For students who 
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were not referred for a full autism assessment following screening, records were obtained 
from the school psychologist who completed the assessment following their initial 
screening.      Student name and other confidential information was not collected as part 
of this study.      Students were not assigned a participant number, and a master list of 
student-identification numbers was not necessary as part of this study as all data was 
collected during a single record review procedure.       
Measures and Materials 
 The current study used a file review format to obtain information from the files of 
children who were referred for an autism screening or an autism assessment in the 
Harrisburg School District between the dates of August, 2004 and October, 2013.      Data 
included in the archival data file of each student include the item scores of SCSS, a 
behavioral screening designed to predict which students referred for an autism screening 
would benefit from a full autism assessment in the district; and the final determination of 
diagnosis (autism or other diagnosis) following a full assessment.  
 When students were referred for an autism assessment in the district, either 
following a screening or parent request, several direct assessments were used during a 
full evaluation.      These assessments included measures of cognitive perseveration, 
ability to understand directions, theory of mind, and affect recognition.      Additionally, 
all students who were referred for a full autism assessment were administered the Autism 
Diagnostic Observation Schedule (ADOS).      Depending on referral date, either the 
ADOS or the ADOS-2nd Edition was administered.       
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Initial development of the social and communication screener for schools. 
 The scale examined in this study was a teacher completed scale consisting of 51 
questions (Appendix A).      Initially the questionnaire was developed and administered to 
the teachers of 22 children who were diagnosed with autism and were enrolled in the 
school autism support programming.      Questionnaires were also completed by teachers 
for children in the language intensive program, a classroom for children with primary 
language needs (n=5) and students who were enrolled in life skills classes (n=4) for 
students with intellectual disabilities.      Subscale scores were calculated for each student 
and a decision-making rule was developed in which children who obtained a raw score 
equal to or over 60% of the possible subscale score for the subscales of social/play, 
communication, and transition were referred for full autism assessments by a school 
psychologist.      During initial review of the scales, the scales of social/play, 
communication, and transition appeared to best differentiate children who ultimately 
obtained an autism diagnosis from other executive functioning and language disorders.      
Additionally, during initial development and review of the data, 60% appeared to 
represent an appropriate cut-off which allowed for assessment of students who showed 
red-flags associated with an autism spectrum disorder. 
SCSS subscales. 
 The SCSS contains fifty-one questions which were divided into six subscales 
based on a content classification analysis.      Item scores ranging from 1-4 scale (Never 
to Almost always) correspond with how often a teacher viewed an individual behavior in 
the school setting.      Twenty-three questions on the scale were stated in a positive 
manner and therefore were reverse coded during scoring in order to be combined with the 
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negatively worded items.      Subscale raw scores were calculated by summing the item 
scores of the items assigned to the subscale. 
The atypical factor contained eight questions related to atypical behavior of 
school aged children.      Questions in this factor included items that rated students who 
were often “in space” or in their own world and appeared out of touch with reality.      
Additional questions related to stereotypical behaviors and the placing of nonfood items 
in their mouth.      One of the eight questions was reverse coded. 
The awareness/responding factor contained six questions, with one question being 
reverse scored.      This factor included questions designed to evaluate a student’s ability 
to follow directions in a classroom setting, as well as their ability to attend in the 
classroom setting. 
The communication factor contained thirteen questions revolving around general 
communication skills.      Skills included in this factor include the ability to engage in 
reciprocal interactions, initiation skills, responses to questions, and nonverbal behaviors.      
Eleven of the thirteen questions in this factor were reverse coded. 
The play/social factor contained twelve questions which revolved around peer 
interactions and play.      Five of the twelve questions were reverse coded in this factor.      
In addition to initiation of peer interactions and play skills, this factor also contained 
items evaluating peer responses to the individual child. 
The sensory factor contained seven questions revolving around sensory behaviors in 
the school setting.      This factor evaluated sensory responses to lights, noises, touch, and 
clothing.      No reverse coding items were included in this factor. 
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The transition factor consisted of five questions, with four questions being reverse 
scored.      This factor contained questions designed to evaluate a student’s ability to 
move between activities and adjust to changes in the environment.       
The SCSS also contained a series of qualitative questions designed to gain further 
insight into teacher concerns for a student.      Qualitative questions included on the SCSS 
included student’s strengths and needs; how many friends the student had in the 
classroom; where the student displayed their best performance; and specifics regarding 
academic, social, and behavioral needs.      Qualitative question analysis was not included 
in the data for this study. 
Data Analyses 
 Data analyses for the SCSS included an analysis of the individual characteristics 
of each subscale to the whole scale.      Review of all individual subscales and items 
indicated individual subscales ranged from 8-13 items on the original version of the scale, 
and 3-10 items on the revised scale.      Due to the individual items differing on individual 
subscales it was determined when subscale total scores are being utilized during data 
analysis, the percentage of the total obtained would be used to equalize weight of 
subscales.      The individual relationship of items on scales was compared to the item 
subscale as a whole.       
 Analysis was compared against the sample in its entirety, as well as broken into 
age groups.      Initial scale development did not include age groupings.      Review of the 
screener and responses based on variability in relation to age groupings led to a decision 
to include two age groupings.      Research supports early diagnosis for ASD resulting in 
better outcomes as adolescents and adults  (Lord & Bishop, 2010; Rogers, 2006; 
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Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012).      In addition, it is suspected 
that many individual items on this scale would perform differently for older children as 
compared with younger children.      In this study, rather than breaking down by grades, 
the age groupings of 5-7 and 8-21 were developed to differentiate “early” versus “late” 
referral groupings.       
 Individual analysis was conducted on the original scale, as it had been used in 
practice.      Following analysis of individual items for the three identified groupings 
(total sample, early referral, late referral), the scale was modified according to data.      
Three individual scales were developed (Appendices A-C) and analysis were conducted 
on revised scale data. 
Original scale data analysis 
Correlational analyses. 
 The six subscales were inter-correlated to determine the extent to which the 
subscale scores are related to each other and to the total scale. 
Factor analyses. 
 An exploratory factor analyses was conducted utilizing the six subscales on the 
SCSS to determine the extent to which the six subscale structure of the SCSS can be 
supported. 
Specificity and sensitivity. 
 The sensitivity and specificity of individual items was calculated on the SCSS to 
determine appropriate incorporation for the three identified groupings.      Individual 
subscales will be modified according to sensitivity-specificity analysis.       
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 Sensitivity and specificity of individual subscales was calculated to analyze 
individual subscales and relationship to an ASD diagnosis.  
Decision-making analyses. 
 Various decision-making rules were developed and used to establish score cut-
offs for various combinations of SCSS subscales and the SCSS total score.      These cut-
off scores were used to predict student status (Autism diagnosis likely, Autism diagnosis 
unlikely) and compared with actual clinical diagnosis to determine the sensitivity, 
specificity, and kappa values associated with each decision-making rule.      The data was 
examined to determine the most effective decision-making rule.  
Revised scale data analysis 
Correlational analyses. 
 The six subscales were inter-correlated to determine the extent to which the 
subscale scores are related to each other and to the total scale. 
Factor analyses. 
 A confirmatory factor analyses was conducted utilizing the six subscales on the 
SCSS to determine the extent to which the six subscale structure of the SCSS can be 
supported. 
Specificity and sensitivity. 
 The sensitivity and specificity of individual items was calculated on the SCSS to 
determine appropriate incorporation for the three identified groupings.      Individual  
Decision-making analyses. 
 Various decision-making rules were developed and used to establish score cut-
offs for various combinations of SCSS subscales and the SCSS total score.      These cut-
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off scores were used to predict student status (Autism diagnosis likely, Autism diagnosis 
unlikely) and compared with actual clinical diagnosis to determine the sensitivity, 
specificity, and kappa values associated with each decision-making rule.      The data was 
examined to determine the most effective decision-making rule.  
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Chapter 4: Results 
Overview 
 Data for all items and subscales were initially collected in scale format from the 
SCSS scores.      Data were also collected regarding student diagnosis following 
individual assessment by a school psychologist.      Items and subscale percentages were 
transformed utilizing SPSS’s recode into different variables functions in order to 
calculate sensitivity and specificity.      Items were grouped into indicative of autism (3-4) 
or not indicative of autism (1-2).      Subscale percentages were recoded into indicative of 
autism (60-100) or not indicative of autism (0-59).       
 Individual student diagnosis was analyzed individually, as well as transformed 
into groups.      Diagnoses were transformed into autism (autism diagnosis or clinical 
diagnosis but did not qualify for school diagnosis), other clinical diagnosis (learning 
disability, attention deficit hyperactivity disorder, language impairment, emotional 
disturbance, other psychological disorder, intellectual disability), and referred by did not 
qualify for a diagnosis.      Diagnoses were also transformed into a gross diagnosis of 
autism (autism or clinical diagnosis but did not qualify for school and non-autism).       
 Data for the SCSS were analyzed prior to scale modification and following scale 
modification.      The SPSS items and scales were analyzed according to all data, ages 7 
and younger, and ages 8 and older.      Items on the original scale were analyzed for 
sensitivity and specificity for all ages, 7 and younger, and 8 and older.      Items were kept 
on the scale if the sensitivity of an item on that SCSS version reached .63.       
For all correlations and factor analysis, a significance level of p ≤ .01 was 
utilized.       
FACTOR ANALYSIS AND PREDICTION  43 
Descriptive Statistics 
 Two hundred forty students were included in the analysis.      The vast majority of 
students were males (n=217, 90.4%).      Student ages ranged from five through eighteen.      
One hundred thirty students (54.17%) were aged seven and younger, one hundred ten 
students (45.83%) were aged eight and over.      Grades ranged from kindergarten through 
twelfth grade. (Table 1) 
Table 1   
Basic Demographic Characteristics of Sample 
 n  % 
Gender   
     Males 217 90.4 
     Females 23 9.6 
Grade   
     Kindergarten 66 27.5 
     First 47 19.6 
     Second 27 11.3 
     Third 24 10.0 
     Fourth 17 7.1 
     Fifth 12 5.0 
     Sixth 11 4.6 
     Seventh 20 8.3 
     Eighth  8 3.3 
     Ninth 1 .42 
     Tenth 2 .83 
     Eleventh 2 .83 
     Twelfth  3 1.25 
 
 Demographic data regarding diagnosis differed when the full sample was 
compared with the two age groups (7 and younger, 8 and older).      Of the 80 students 
who were referred for an autism assessment, 50 (62.5%) were seven years of age or 
younger.      Over one-half of students, ages 5-21, who were referred for an initial 
screening were not referred for a full autism assessment (n=127, 52.9%).      Fifty-four 
(54.33) percent of students who were not referred for a full autism assessment, were aged 
seven or younger (n=69).      Diagnoses following individual assessment varied 
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depending on age (Table 2, Table 3).      For the sample as a whole diagnoses included 
Autism (n=76, 31.7%), Specific Learning Disability (n=11, 4.6%), Attention Deficit 
Hyperactivity Disorder (n=28, 11.7%), Language Impairment (n=51, 21.3%), Emotional 
Disturbance (n=18, 7.5%), other psychological diagnosis (n=12, 5.0%), clinical ASD 
diagnosis but did not qualify for school diagnosis (n=2, .8%), Intellectual Disability 
(n=15, 6.3%), and was referred by did not qualify for an educational or psychological 
diagnosis (n=27, 11.3%). 
Table 2   
Demographic Data for Referrals and Diagnosis 7 and younger 
 n  % 
Gender   
     Male 123 94.6 
     Female 7 5.4 
Referred for Autism Assessment   
     Yes 50 38.5 
     No 69 53.1 
Autism Assessment Conducted   
     Yes 63 48.5 
     No 56 43.1 
Diagnosis Following Psycho-educational Evaluation    
     Autism 39 30.0 
     Specific Learning Disability (SLD) 8 6.2 
     Attention Deficit Hyperactivity Disorder (ADHD) 15 11.5 
     Language Impairment 32 24.6 
     Emotional Disturbance 7 5.4 
     Other Psychological Diagnosis 7 5.4 
     Clinical ASD diagnosis but did not qualify for school 2 1.5 
     Intellectual Disability  8 6.2 
     Did not Qualify for Educational or Psychological Diagnosis 12 9.2 
  
FACTOR ANALYSIS AND PREDICTION  45 
Table 3   
Demographic Data for Referrals and Diagnosis 8 and Older 
 n  % 
Gender   
     Male 94 85.5 
     Female 16 14.5 
Referred for Autism Assessment   
     Yes 30 27.3 
     No 58 52.7 
Autism Assessment Conducted   
     Yes 46 41.8 
     No 42 38.2 
Diagnosis Following Psycho-educational Evaluation    
     Autism 37 33.6 
     Specific Learning Disability (SLD) 3 2.7 
     Attention Deficit Hyperactivity Disorder (ADHD) 13 11.8 
     Language Impairment 19 17.3 
     Emotional Disturbance 11 10.3 
     Other Psychological Diagnosis 5 4.5 
     Clinical ASD diagnosis but did not qualify for school 0 0 
     Intellectual Disability 7 6.4 
      Did not Qualify for Educational or Psychological Diagnosis 15 13.6 
 
Original SCSS Scale Analysis  
 Internal structure analysis. 
Correlational analysis of relationship among six subscales.  
Correlational analyses of the relationship among the six subscales to each other 
and the total for the original scale was conducted.      Correlations were deemed 
significant at the p ≤ .01 level.      All calculated correlations between subscales for total 
sample (Table 4) and for ages 7 and younger (Table 5) were significant.      For ages 8 
and older, correlations between all subscales except atypical and communication; and 
play/social and transition, were found to be significant at the p ≤ .01 level (Table 6). 
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Table 4       
Correlation Between Subscales for Original Screener using Percentages- All Ages 
 Atypical Communication Play/Social Responding/ Attending Sensory Transition 
Total 
Scale 
Atypical  .478 .395 .585 .471 .258 .734 
Communication .478  .489 .601 .305 .388 .829 
Play/Social .395 .489  .398 .359 .310 .715 
Responding/ 
Attending .585 .601 .398  .340 .391 .738 
Sensory .471 .305 .359 .340  .388 .623 
Transition  .285 .388 .310 .391 .388  .483 
Total Scale .734 .829 .715 .738 .623 .483  
Note.  All correlation were significant at the 0.01 level (2-tailed) 
Table 5       
Correlation Between Subscales for Original Screener using Percentages- Ages 7 and Younger 
 Atypical Communication Play/Social Responding/ Attending Sensory Transition 
Total 
Scale 
Atypical  .370 .324 .575 .443 .258 .673 
Communication .370  .499 .569 .252 .417 .795 
Play/Social .324 .498  .404 .379 .399 .730 
Responding/ 
Attending 
.575 .569 .404  .381 .419 .752 
Sensory .443 .252 .379 .381  .397 .614 
Transition  .258 .417 .399 .419 .397  .526 
Total Scale .673 .795 .730 .752 .614 .526  
Note.  All correlations significant at .01 level (2-tailed) 
Table 6       
Correlation Between Subscales for Original Screener using Percentages- Ages 8 and Older 
 Atypical Communication Play/Social Responding/ Attending Sensory Transition 
Total 
Scale 
Atypical  .614* .475* .595* .526* .313* .826* 
Communication .614  .471* .624* .274* .286* .853* 
Play/Social .475* .471*  .382* .326* .172 .705* 
Responding/ 
Attending 
.595* .624* .382*  .255* .336* .720* 
Sensory .526* .274* .326* .255*  .278* .578* 
Transition  .313* .286* .172 .336* .278*  .370* 
Total Scale .826* .853* .705* .720* .578* .370*  
Note.  *Correlations significant at .01 level (2-tailed) 
Factor analysis. 
Factor analyses of individual subscales were conducted for all age groupings on 
the scales utilizing a Varimax rotation.      All factor analyses indicated one factor; 
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therefore no rotation could be calculated.      Subscale component strengths differed 
depending on the age of the participants.      Atypical and communication loaded with 
more weight when students were aged 8 and older (Table 7), while atypical, 
communication, and responding/attending loaded higher for ages 7 and younger (Table 
7).  
Table 7    
Factor Analysis for Principal Component Analysis of Percentages for Subscales of Original Scale- 
All Ages 
 Component 
 All Ages 7 and Younger 8 and Older 
Atypical .762 .698 .855 
Communication .775 .739 .801 
Play/Social .682 .702 .668 
Responding/Attending .792 .801 .777 
Sensory .649 .653 .600 
Transition .620 .668 .509 
 
Individual item specificity and sensitivity analysis.  
Individual items were analyzed and specificity, sensitivity, and kappa values were 
calculated for each item per age grouping.      Items were determined to be appropriate for 
scale use       if the sensitivity of the individual item equaled or exceeded .63 (Tables 8-
10).      Following individual analyses 34 items were dropped from ages 7 and younger, 
resulting in a remaining 17 items (Appendix B); and 41 items were dropped from ages 8 
and older, resulting in 10 remaining items (Appendix C). 
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Table 8    
Sensitivity and Specificity for Individual Items- All Ages 
 Sensitivity Specificity Kappa 
Eats things that are not food .03 .93 -.05 
Puts nonfood items in mouth .08 .78 -.17 
Seems out of touch with reality .42 .52 -.05 
Seems "in own world" .64 .35 -.01 
Talks to self .41 .64 .04 
Stares into space .51 .49 0 
Displays stereotyped movements  .29 .81 .11 
Is able to mimic behaviors/activities .35 .52 -.12 
Able to express wants/needs .58 .49 .06 
Asks for help when needed .71 .35 .04 
Repeats words/phrases directly after hearing them .32 .76 .08 
Responds appropriately to greetings .51 .41 -.06 
Responds appropriately when leaving .62 .49 .09 
Points out or talks about items of interest .55 .53 .07 
Responds appropriately to questions .71 .32 .02 
Initiates interactions with adults .55 .40 -.04 
Gets person's attention before talking .67 .32 -.01 
Initiates appropriate greetings .68 .32 0 
Later repeats words/phrases after hearing them .40 .73 .13 
Looks at person's face when talking 1-on-1 .68 .33 .01 
Appears to understand nonverbal 
communications/gestures 
.65 .42 .06 
Plays with regular items in new ways .58 .49 .06 
Plays well with other children .71 .35 .04 
Watches other children play .32 .76 .08 
Uses play equipment in same manner daily at recess .51 .41 -.06 
Plays same games at recess/free time .62 .49 .09 
Plays similar games beside child (parallel play) .55 .53 07 
Engages in play with toys appropriately .71 .32 .02 
Gets along well with others .55 .40 -.04 
Has few friends .67 .32 -.01 
Initiates interactions with peers .68 .32 0 
Picked last for teams .56 .45 .01 
Engages in pretend play .32 .67 -.01 
Appears "deaf" when called as part of group .31 .68 -.01 
Responds best when name is called before request is 
made 
.68 .33 1 
Does not respond when name is called .31 .76 .07 
Follows one-step directions .51 .52 .03 
Has difficulty attending to task .56 .36 -.06 
Follows two-step directions .64 .27 -.07 
Wiggles in seat .74 .38 .10 
Falls out of chair .69 .34 .02 
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Has difficulty with clothing, especially during season 
changes 
.45 .19 -.11 
Is bothered by loud/unexpected noises .51 .73 .24 
Does not like to be touched unexpectedly  .62 .39 0 
Is bothered by bright lights .50 .56 .05 
Keeps taking shoes or other clothes off .71 .31 .02 
Adjusts well to change .76 .25 .01 
Transitions well between activities .63 .26 -.09 
Tends to "go with the flow" .64 .40 .03 
Is overly bothered when routine is disrupted .37 .64 .01 
Adjusts well to new teachers .59 .35 .05 
 
Table 9    
Sensitivity and Specificity for Individual Items for ages 7 and Younger 
 Sensitivity Specificity Kappa 
Eats things that are not food .02 .94 -.04 
Puts nonfood items in mouth .07 .76 -.18 
Seems out of touch with reality .39 .54 -.06 
Seems "in own world" .63 .33 -.03 
Talks to self .37 .63 0 
Stares into space .49 .48 -.02 
Displays stereotyped movements  .32 .79 .11 
Is able to mimic behaviors/activities .41 .53 -.05 
Able to express wants/needs .56 .45 .01 
Asks for help when needed .73 .35 .06 
Repeats words/phrases directly after hearing them .39 .71 .10 
Responds appropriately to greetings .56 .35 -.07 
Responds appropriately when leaving .71 .43 .11 
Points out or talks about items of interest .63 .53 .14 
Responds appropriately to questions .78 .20 -.03 
Initiates interactions with adults .61 .36 -.02 
Gets person's attention before talking .73 .28 .01 
Initiates appropriate greetings .78 .25 .02 
Later repeats words/phrases after hearing them .44 .67 .11 
Looks at person's face when talking 1-on-1 .73 .22 -.03 
Appears to understand nonverbal 
communications/gestures 
.68 .34 .02 
Plays with regular items in new ways .71 .31 .02 
Plays well with other children .69 .32 0 
Watches other children play .49 .69 .17 
Uses play equipment in same manner daily at recess .56 .66 .21 
Plays same games at recess/free time .56 .53 .08 
Plays similar games beside child (parallel play) .32 .70 .01 
Engages in play with toys appropriately .46 .57 .03 
Gets along well with others .51 .37 -.09 
Has few friends .49 .58 .07 
Initiates interactions with peers .73 .22 -.03 
FACTOR ANALYSIS AND PREDICTION  50 
Picked last for teams .27 .73 0 
Engages in pretend play .29 .65 -.05 
Appears "deaf" when called as part of group .29 .63 -.08 
Responds best when name is called before request is 
made 
.63 .40 .03 
Does not respond when name is called .32 .75 .07 
Follows one-step directions .59 .48 .06 
Has difficulty attending to task .61 .33 -.05 
Follows two-step directions .71 .20 -.07 
Wiggles in seat .63 .34 -.02 
Falls out of chair .07 .73 -.22 
Has difficulty with clothing, especially during season 
changes 
.22 .70 -.09 
Is bothered by loud/unexpected noises .37 .56 -.07 
Does not like to be touched unexpectedly  .32 .64 -.04 
Is bothered by bright lights .12 .93 .07 
Keeps taking shoes or other clothes off .05 .87 -.10 
Adjusts well to change .73 .21 -.04 
Transitions well between activities .59 .20 -.16 
Tends to "go with the flow" .71 .31 .02 
Is overly bothered when routine is disrupted .34 .56 -.09 
Adjusts well to new teachers .54 .30 -.12 
 
Table 10    
Sensitivity and Specificity for Individual Items Ages- 8 and older 
 Sensitivity Specificity Kappa 
Eats things that are not food .03 .92 -.07 
Puts nonfood items in mouth .08 .79 -.14 
Seems out of touch with reality .46 .49 -.04 
Seems "in own world" .65 .38 .03 
Talks to self .46 .64 .10 
Stares into space .54 .49 .03 
Displays stereotyped movements  .27 .84 .12 
Is able to mimic behaviors/activities .27 .52 -.20 
Able to express wants/needs .59 .53 .11 
Asks for help when needed .68 .36 .03 
Repeats words/phrases directly after hearing them .24 .82 .07 
Responds appropriately to greetings .46 .49 -.04 
Responds appropriately when leaving .51 .58 .08 
Points out or talks about items of interest .46 .53 -.01 
Responds appropriately to questions .59 .44 .03 
Initiates interactions with adults .49 .44 -.07 
Gets person's attention before talking .59 .38 -.02 
Initiates appropriate greetings .57 .41 -.02 
Later repeats words/phrases after hearing them .35 .81 .17 
Looks at person's face when talking 1-on-1 .62 .47 .07 
Appears to understand nonverbal .62 .52 .12 
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communications/gestures 
Plays with regular items in new ways .78 .47 .21 
Plays well with other children .70 .37 .06 
Watches other children play .41 .71 .12 
Uses play equipment in same manner daily at recess .46 .81 .28 
Plays same games at recess/free time .62 .66 .26 
Plays similar games beside child (parallel play) .11 .70 -.20 
Engages in play with toys appropriately .46 .51 -.03 
Gets along well with others .73 .41 .12 
Has few friends .51 .52 .03 
Initiates interactions with peers .68 .42 .08 
Picked last for teams .41 .64 .05 
Engages in pretend play .35 .70 .05 
Appears "deaf" when called as part of group .32 .74 .07 
Responds best when name is called before request is 
made 
.73 .25 -.02 
Does not respond when name is called .30 .77 .07 
Follows one-step directions .43 .58 .01 
Has difficulty attending to task .51 .41 -.06 
Follows two-step directions .57 .34 -.07 
Wiggles in seat .35 .49 -.14 
Falls out of chair .08 .88 -.05 
Has difficulty with clothing, especially during season 
changes 
.14 .88 .01 
Is bothered by loud/unexpected noises .24 .82 .07 
Does not like to be touched unexpectedly  .35 .88 .25 
Is bothered by bright lights .03 .97 0 
Keeps taking shoes or other clothes off .03 .46 -.36 
Adjusts well to change .78 .30 .07 
Transitions well between activities .68 .33 0 
Tends to "go with the flow" .57 .49 .05 
Is overly bothered when routine is disrupted .41 .74 .15 
Adjusts well to new teachers .65 .41 .05 
 
 Following item level analysis, scales were developed for ages 7 and younger and 
8 and older.      Items analysis did not support a scale for all ages.      Items that displayed 
appropriate sensitivity (.63) for both age groupings included seems out of touch with 
reality, asks for help when needed, looks at person’s face when talking 1-1, appears to 
understand nonverbal communication/gestures, plays with regular items in new ways, 
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plays well with other children, initiates interactions with peers, responds best when name 
is called before request is made, and adjusts well to changes.       
 Clinical utility analysis. 
Subscale analysis. 
 Sensitivity and specificity analysis revealed, for all age groups and 7 and younger, 
the communication scale had the highest true positives (sensitivity) and the sensory 
subscale had the highest true negatives (specificity) (Table 11-12).      For ages 8 and 
older, the highest sensitivity was recorded with the play/social subscale, while sensory 
continued to have the highest specificity (Table 13). 
Table 11    
Sensitivity and Specificity for Scales by Percentages for Children All Ages 
 Sensitivity Specificity Kappa 
Atypical Scale .22 .67 -.12 
Communication Scale .73 .33 .04 
Play/Social Scale .69 .44 .11 
Responding/Attending Scale .65 .41 .05 
Sensory Scale .15 .79 -.06 
Transition Scale .69 .28 -.02 
 
Table 12    
Sensitivity and Specificity for Scales by Percentages for Children Ages 7 and Younger 
 Sensitivity Specificity Kappa 
Atypical Scale .22 .64 -.14 
Communication Scale .83 .21 .03 
Play/Social Scale .59 .37 -.03 
Responding/Attending Scale .71 .35 .04 
Sensory Scale .20 .70 -.11 
Transition Scale .63 .21 -.11 
 
  
FACTOR ANALYSIS AND PREDICTION  53 
Table 13    
Sensitivity and Specificity for Scales by Percentages for Children Ages 8 and Older 
 Sensitivity Specificity Kappa 
Atypical Scale .22 .66 -.13 
Communication Scale .65 .41 .05 
Play/Social Scale .81 .53 .29 
Responding/Attending Scale .59 .49 .08 
Sensory Scale .11 .90 .01 
Transition Scale .30 .67 -.03 
 
Decision making analysis. 
 Decision rules were developed utilizing the above noted factor loading strengths 
correlations.      Decision rules differed depending on age band for the scale.      For all 
scales, a decision rule for a “total scale” scored where the percentage of total points 
equaled or exceeded 60% was calculated.      When calculating total percentage decision 
rules, the scale for 7 years and younger displayed the highest sensitivity, while ages 8 and 
older had the highest specificity (Tables 14-16).       
Following correlation of subscales and the factor analysis for the SCSS subscales, 
six additional decision rules were calculated for all age groups.      Decision rules 
included either the atypical scale or the communication scale for all decision rules.      
Little variability was noted between the decision rules and adding additional scales; 
excluding scales did not significantly improve specificity or sensitivity (Table 14-16).    
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Table 14    
Sensitivity and Specificity by Decision Rule- All Ages 
 Sensitivity Specificity Kappa 
Six Subscales- 60% .54 .52 .05 
Atypical, Communication, Responding/Attending .44 .65 .09 
Atypical, Communication, Responding/Attending, Sensory .13 .84 -.04 
Communication, Play/Social, Responding/Attending .56 .50 .06 
Communication, Responding/Attending .58 .52 .09 
Communication, Play/Social .56 .52 .08 
Communication, Play/Social, Transition .55 .48 .03 
 
Table 15    
Sensitivity and Specificity by Decision Rule for Children Ages 7 and Younger 
 Sensitivity Specificity Kappa 
Six Subscales- 60% .58 .42 -.01 
Atypical, Communication, Responding/Attending .48 .62 .09 
Atypical, Communication, Responding/Attending, 
Sensory 
.13. .79 -.10 
Communication, Play/Social, Responding/Attending .63 .40 .02 
Communication, Responding/Attending .65 .46 .09 
Communication, Play/Social, .58 .46 .03 
Communication, Play/Social, Transition .60 .36 -.03 
 
Table 16    
Sensitivity and Specificity by Decision Rule for Children Ages 8 and Older 
 Sensitivity Specificity Kappa 
Six Subscales- 60% .51 .64 .15 
Atypical, Communication, Responding/Attending .41 .70 .10 
Atypical, Communication, Responding/Attending, 
Sensory 
.14 .90 .05 
Communication, Play/Social, Responding/Attending .51 .62 .12 
Communication, Responding/Attending .51 .60 .11 
Communication, Play/Social, .57 .60 .16 
Communication, Play/Social, Transition .51 .63 .14 
 
 The percentage of students who were referred for a possible ASD diagnosis was 
calculated for students who did not meet ASD criteria (Table 17).      Students were 
grouped into “Other Clinical Diagnosis” (learning disability, attention deficit 
hyperactivity disorder, language impairment, emotional disturbance, other psychological 
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disorder, intellectual disability), and “Referred by did not qualify”.      All students who 
were included in these groupings were assessed by a school psychologist to determine if 
they qualified for an educational diagnosis.      Data indicated that the SCSS, as originally 
utilized, identified more students who qualified for a clinical diagnosis for a full autism 
assessment, when compared with students who were referred but did not qualify for an 
educational diagnosis.      Predictive power of the original scale for an autism diagnosis 
appears weaker as students with other clinical diagnosis, other than autism, were referred 
at a high rate for a full assessment (Table 17). 
Table 17 
Percentage of Students Referred for Assessment Who Did not Qualify for ASD by Decision Rule 
for Original Scale 
 7 & Younger 8 & Older Total Sample 
 Yes No Yes No Yes No 
Six Subscales 60% cutoff       
        Other Clinical Diagnosis 88.9 11.1 63.6 36.4 81.6 18.4 
        Referred but did not qualify 50.0 50.0 50.0 50.0 50.0 50.0 
Atypical, Communication, 
Responding/Attending         
        Other Clinical Diagnosis 63.0 37.0 63.6 36.4 63.2 38.8 
        Referred but did not qualify 50.0 50.0 50.0 50.0 50.0 50.0 
Atypical, Communication, 
Responding/Attending, Sensory       
        Other Clinical Diagnosis 29.6 70.4 18.2 81.8 11.1 88.9 
        Referred but did not qualify 50.0 50.0 25.0 75.0 26.3 73.7 
Communication, Play/Social, 
Responding/Attending       
        Other Clinical Diagnosis 92.6 7.4 81.8 18.2 89.5 10.5 
        Referred but did not qualify 50.0 50.0 50.0 50.0 50.0 50.0 
Communication, Responding/Attending       
        Other Clinical Diagnosis 85.2 14.8 72.7 27.3 22.2 77.8 
        Referred but did not qualify 50.0 50.0 50.0 50.0 50.0 50.0 
Communication, Play/Social       
        Other Clinical Diagnosis 96.3 3.7 81.8 18.2 92.1 7.9 
        Referred but did not qualify 0 100.0 50.0 50.0 33.3 66.7 
Communication, Play/Social, Transition       
        Other Clinical Diagnosis 92.6 7.4 72.7 27.3 22.2 77.8 
        Referred but did not qualify 50.0 50.0 25.0 75.0 33.3 66.7 
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Revised SCSS Data Analysis 
 Scale items. 
 Following revision of the SCSS based on the above noted specificity and 
sensitivity analysis, the total number of items included on individual subscales differed 
by age groupings.      Items were chosen based on which items discriminated children 
who were appropriately referred for an autism assessment; items reaching a sensitivity of 
.63 or higher were included on the scale.      Scale item analysis indicated it was 
appropriate for a scale ages 7 and younger, and 8 and older be developed.      A revised 
scale for ages combined was not developed due to differences in sensitivity and 
specificity analysis for individual age groupings. 
 The original subscale of Atypicality contained 8 items; the revised subscale 
contained 1 item for both age groupings (Table 18).       
Table 18 
Scale Items for Atypicality Scale for Revised Scales 
 7 and Younger 8 and Older 
Eats things that are not food   
Puts nonfood items in mouth   
Seems out of touch with reality   
Seems "in own world" X X 
Talks to self   
Stares into space   
Displays stereotyped movements    
Is able to mimic behaviors/activities   
Total Items on Scale 1 1 
 
The original subscale of Communication contained 13 items; the revised subscale 
contained 8 for ages 7 and younger and 1 item for ages 8 and older (Table 19).       
 
 
Table 19 
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Scale Items for Communication Scale for Revised Scales 
 7 and 
Younger 
8 and 
Older 
Able to express wants/needs   
Asks for help when needed X X 
Repeats words/phrases directly after hearing them   
Responds appropriately to greetings   
Responds appropriately when leaving X  
Points out or talks about items of interest X  
Responds appropriately to questions X  
Initiates interactions with adults   
Gets person's attention before talking X  
Initiates appropriate greetings X  
Later repeats words/phrases after hearing them   
Looks at person's face when talking 1-one-1 X  
Appears to understand nonverbal communications/gestures X  
Total Items on Scale 8 1 
 
 The original subscale of Play/Social contained 12 items; the revised subscale 
contained 3 items for ages 7 and younger and 4 items for age 8 and older (Table 20).  
Table 20 
Scale Items for Play/Social Scale for Revised Scales 
 7 and Younger 8 and Older 
Plays with regular items in new ways X X 
Plays well with other children X X 
Watches other children play   
Uses play equipment in same manner daily at recess   
Plays same games at recess/free time   
Plays similar games beside child (parallel play)   
Engages in play with toys appropriately   
Gets along well with others  X 
Has few friends   
Initiates interactions with peers X X 
Picked last for teams   
Engages in pretend play   
Total Items on Scale 3 4 
 
The original subscale of Responding/Attending contained 6 items; the revised 
subscale 2 items for 7 and younger and 1 item for ages 8 and older (Table 21).       
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Table 21 
Scale Items for Responding/Attending Scale for Revised Scales 
 7 and Younger 8 and 
Older 
Appears "deaf" when called as part of group   
Responds best when name is called before request is made X X 
Does not respond when name is called   
Follows one-step directions   
Has difficulty attending to task   
Follows two-step directions X  
Total Items on Scale 2 1 
 
The original subscale of Sensory contained 6 items; the revised subscale 
contained 1 item for ages 7 and younger; no items reached appropriate sensitivity for ages 
8 and older (Table 22).       
Table 22 
Scale Items for Sensory Scale for Revised Scales 
 7 and Younger 8 and Older 
Wiggles in seat X  
Falls out of chair   
Has difficulty with clothing, especially during season 
changes 
  
Is bothered by loud/unexpected noises   
Is bothered by bright lights   
Keeps taking shoes or other clothes off   
Total Items on Scale 1 0 
 
 The original subscale of Transition contained 5 items, the revised subscale 
contained 2 items for ages 7 and younger and 3 items for ages 8 and older (Table 23). 
Table 23 
Scale Items for Transition Scale for Revised Scales 
 7 and Younger 8 and Older 
Adjusts well to change X X 
Transitions well between activities  X 
Tends to "go with the flow" X  
Is overly bothered when routine is disrupted   
Adjusts well to new teachers  X 
Total Items on Scale 2 3 
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Internal structure analysis. 
Correlational analysis of relationship among six subscales. 
Correlational analyses of the relationship among the six subscales to each other 
and the total for the original scale was conducted.      Correlations were deemed 
significant at the p ≤ .01 level.      For ages 7 and younger, correlations between all 
subscales except sensory, were found to be significant at the p ≤ .01 level (Table 24). 
  For ages 8 and older, correlations between all subscales except 
responding/attending, were found to be significant at the p ≤ .01 level (Table 25). 
Table 24       
Correlation Between Subscales for Revised Screener using Percentages- Ages 7 and younger 
 Atypical Communication Play/Social Responding/ Attending Sensory Transition 
Total 
Scale 
Atypical  .404* .277* .297* .064 .295* .532* 
Communication .404*  .479* .291* .103 .383* .902* 
Play/Social .277* .479*  .249* .014 .326* .688* 
Responding/ 
Attending .297
* .291
* 
 .249
*  .087 .243* .483* 
Sensory .064 .103 .014 .087  .162 .246* 
Transition .295* .383* .326* .243* .162  .590* 
Total Scale .532* .902* .688* .483* .246* .590*  
Note. * Correlation is significant at the .01 level (2-tailed) 
Table 25       
Correlation Between Subscales for Revised Screener using Percentages- Ages 8 and Older 
 Atypical Communication Play/ Social 
Responding/ 
Attending Transition Total Scale 
Atypical  .379* .424* .194 .260* .650* 
Communication .379*  .429* -.162 .343* .619* 
Play/Social .424* .429*  -.017 .378* .823* 
Responding/ 
Attending .194 -.162 -.017  -.110 .106 
Transition .260* ..343* .378* -.110  .643* 
Total Scale .650* .619* .823* .106 .643*  
Note. * Correlation is significant at the .01 level (2-tailed) 
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Factor analysis. 
A confirmatory factor analyses of individual subscales were conducted for both 
age groupings on the scales utilizing a Varimax rotation.      For ages 7 and younger, 2 
components converged following 3 iterations.      Component one consisted of items 
previously on the subscales of atypical, communication, play/social, 
responding/attending, and transition.      The item previously on sensory emerged as a 
factor by itself (Table 26).      For ages 8 and younger, 2 components converged 
following 3 iterations.      Component one consisted of items previously on the subscales 
atypical, communication, play/social, and transition.      The item previously on 
responding/attending emerged as a factor by itself (Table 27). 
Table 26     
Factor Analysis for Principal Component Analysis of Percentage for Subscales of Revised 
Scale Ages 7 and Younger 
 Component 
 1 2 
Atypical .668 .028 
Communication .783 .045 
Play/Social .724 -.138 
Responding/Attending .567 .115 
Sensory .040 .966 
Transition .623 .292 
 
Table 27     
Factor Analysis for Principal Component Analysis of Percentage for Subscales of Revised 
Scale 
 Component 
 1 2 
Atypical .662 .502 
Communication .766 -.143 
Play/Social .776 .110 
Responding/Attending -.135 .920 
Transition .681 -.167 
 
 Clinical utility analysis. 
FACTOR ANALYSIS AND PREDICTION  61 
Subscale analysis. 
 Sensitivity and specificity analysis revealed, for ages 7 and younger 
responding/attending had the highest sensitivity. (Tables 28).      For ages 8 and older, 
play/social displayed the highest sensitivity (Table 29).       
Table 28    
Sensitivity and Specificity for Revised Scales by Percentages for Children Ages 7 and Younger 
 Sensitivity Specificity Kappa 
Atypical Scale .63 .33 -.03 
Communication Scale .78 .24 .01 
Play/Social Scale .73 .20 -.05 
Responding/Attending Scale .85 .11 -.02 
Sensory Scale .63 .34 -.02 
Transition Scale .78 .18 -.03 
 
Table 29    
Sensitivity and Specificity for Revised Scales by Percentages for Children Ages 8 and Older 
 Sensitivity Specificity Kappa 
Atypical Scale .65 .38 .03 
Communication Scale .68 .36 .03 
Play/Social Scale .89 .32 .16 
Responding/Attending Scale .73 .25 -.02 
Transition Scale .70 .34 .04 
 
Decision making analysis. 
Decision rules were developed utilizing the above noted factor loading strengths 
correlations.      Decision rules differed depending on age band for the scale.      An 
additional decision rule where the percentage of points equaled or exceed 70% was 
calculated.      The total scale with 70% decision rule was calculated utilizing SPSS’s 
recode into different variables functions.      Subscale percentages were recoded using the 
recode into different variable function for indicative of autism (60-100) or not indicative 
of autism (0-59).       
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Following correlation of subscales and the factor analysis for the SCSS subscales, 
additional decision rules were calculated for both age groups. 
 Using a total subscale with a cut-off of 60% of the total scale points produced the 
highest sensitivity for ages 7 and younger (.83) (Table 30), and 8 and older (.86) (Table 
31). 
Table 30    
Sensitivity and Specificity by Decision Rule for Revised Scale- Children Ages 7 and Younger 
 Sensitivity Specificity Kappa 
Six Subscales using 60% as cutoff .83 .13 -.02 
Six Subscales using 70% as cutoff .63 .38 .01 
Atypical, Communication, Play/Social .54 .42 -.04 
Atypical, Communication, Play/Social, 
    Responding/Attending, Transition .39 .57 -.03 
Communication, Play/Social .68 .38 .05 
Communication, Play/Social, Responding/Attending, 
     Transition .51 .46 -.02 
 
Table 31    
Sensitivity and Specificity by Decision Rule for Revised Scale- Children Ages 8 and Older 
 Sensitivity Specificity Kappa 
Six Subscales using 60% as cutoff .86 .19 .04 
Six Subscales using 70% as cutoff .57 .33 -.09 
Atypical, Communication, Play/Social,    
       Transition 
.41 .74 .15 
Atypical, Play/Social, Responding/Attending,  
        Transition 
.32 .68 .01 
Communication, Play/Social .54 .55 .08 
Play/Social, Responding/Attending, Transition .51 .61 .12 
 
The percentage of students who were referred for a possible ASD diagnosis was 
calculated for students who did not meet ASD criteria (Table 32).      Students were 
grouped into “Other Clinical Diagnosis” (learning disability, attention deficit 
hyperactivity disorder, language impairment, emotional disturbance, other psychological 
disorder, intellectual disability), and “Referred by did not qualify”.      All students who 
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were included in these groupings were assessed by a school psychologist to determine if 
they qualified for an educational diagnosis. 
Table 32 
Percentage of Students Who Did not Qualify for ASD Referred by Decision Rule for Revised Scale 
 7 & Younger 8 & Older 
 Yes No Yes No 
Six Subscales 60% cutoff     
        Other Clinical Diagnosis 89.6 10.4 72.4 27.6 
        Referred but did not qualify 66.7 33.3 80.0 20.0 
Six Subscales 70% cutoff     
        Other Clinical Diagnosis 63.6 36.4 46.6 53.4 
        Referred but did not qualify 50.0 50.0 53.3 46.7 
Atypical, Communication, Play/Social     
        Other Clinical Diagnosis 61.0 39.0   
        Referred but did not qualify 41.7 58.3   
Atypical, Communication, Play/Social, Transition     
        Other Clinical Diagnosis   27.6 72.4 
        Referred but did not qualify   33.3 66.7 
Atypical, Communication,  Play/Social, Responding/Attending,  
     Transition     
        Other Clinical Diagnosis 46.8 53.2   
        Referred but did not qualify 16.7 83.3   
Atypical,  Play/Social, Responding/Attending,  
     Transition     
        Other Clinical Diagnosis   27.6 72.4 
        Referred but did not qualify   46.7 53.3 
Communication, Play/Social     
        Other Clinical Diagnosis 64.9 35.1 53.4 46.6 
        Referred but did not qualify 41.7 58.3 46.7 53.3 
Communication, Play/Social, Responding/Attending, Transition     
        Other Clinical Diagnosis 57.1 42.9   
        Referred but did not qualify 33.3 66.7   
Play/Social, Responding/Attending, Transition     
        Other Clinical Diagnosis   31.0 69.0 
        Referred but did not qualify   53.3 46.7 
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Chapter 5: Discussion 
Summary of the Findings 
 With autism spectrum disorder diagnoses increasing in the United States, it is 
becoming more important to focus on appropriate diagnosis and treatment in schools. The 
Social and Communication Screener for Schools (SCSS) was developed for use       in an 
urban school system where the vast majority of students met criteria as students with low 
SES or held a minority status.      For the targeted school district, current teacher rating 
scales for screening autism were limited in their ability to inform decisions about school 
related behaviors and did not identify students in this urban school setting where the over 
59% of the student population is identified as African-American and over 49% of the 
children 18 and under are reported to be living below the national poverty level (National 
Center for Education Statistics, 2013).      With current screening tools continuing to 
identify children who are African American, Hispanic, or from a lower SES as needing a 
full assessment later in their childhood as compared with children who are from higher 
SES or Caucasian (Thomas et al., 2012; Valicenti-McDermott et al., 2012) it was 
necessary to develop a screener to address the needs of the current school and decrease 
the diagnostic discrepancies which result in an under diagnosis of children with ASD in 
the school. 
In an urban school setting, where receiving parent information can be difficult, 
use       of teacher rating scales are often the most appropriate way to ensure a timely 
response to screening, and determine the need for assessment.      Parent screeners were 
also utilized in the assessment and screening process in the district; however, while 
parent screeners were sent out, many did not return in a timely manner which increased 
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the amount of time a student waited for an evaluation and impacted service delivery.      
In addition to needed parental data, school data was necessary in order to address 
educational needs of students.      Due to current screening tools having variable validity 
and limited use       in schools, a screener was necessary that took an educational focus 
(Bishop & Fraizer- Norbury, 2002; Pandolfi et al., 2010).      Screeners frequently used 
for ASD diagnosis focus on sensory behaviors, communication, and pragmatic language 
(Bishop, 2003).      The goal of the SCSS was to address the above noted commonly 
assessed areas as well as school factors including peer interactions and responding to 
classroom environments.      The behavioral observations addressed in SCSS were 
targeted to school-based behaviors based on a range of language functioning.       
Current screeners used in conjunction with the SCSS in this school district require 
modified cut-offs in order to meet the needs of the district.      This supports the findings 
that children from an urban setting who are identified as coming from a low SES 
background, low parent education levels, or are African American or Hispanic do not 
have the same symptomology reported by adults as children from higher SES or 
Caucasian backgrounds.      When full evaluations are conducted, these children continue 
to show the same symptomology, leading this researcher to believe that the diagnostic 
criteria for ASD is the same; however, parent, clinician, and teacher reports of their 
behaviors differ depending on rater expectations and beliefs.       
Results of this study indicate the SCSS is able to consistently and appropriately 
identify students of a diverse background who require full autism assessments.      Initial 
subscales present in the original screener were not found to be supported in this study.      
Analysis of the revised scales indicated that a total scale decision rule, where 60% of the 
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total possible points were scored, was the best indicator of if a child required a full autism 
assessment.       
 Initial items development for the SCSS was based on traditional screeners, DSM-
IV criteria, and frequently referred behaviors reported by teachers.      The initial subscale 
factors were developed based on face validity of questions.      When analyzing the 
individual subscales during this study it was found that this subscale structure was not 
supported.      Factor analysis for both age groupings supported a 2 factor scale.      
However, when reviewing the factors, it was found that on each scale, one subscale was 
consistently on a factor by itself.      For ages 7 and younger, the subscale of sensory was 
a factor by itself, but only contained one item.      Similar results were found with ages 8 
and older and the responding/attending subscale.      Decision rules were calculated where 
all questions except the sensory or responding/attending question were included and 
sensitivity did not reach the level of a total scale.      This leads this researcher to 
determine that all questions were important to the final screener; however, individual 
subscales and factors are not supported and a total scale should be used for screening 
purposes.  
 While a total scale score is supported for decision making, individual item 
analysis is still supported for many items.      The scale, as revised in this study, 
maximized sensitivity by including only items that had reached a sensitivity of .63 or 
over.      This lead to higher levels of sensitivity for the total scale.      Reviewing the item 
level specificity and sensitivity lead to a conclusion that the scale should be re-revised for 
final use       and then decision rules should be calculated from this revision.      Items that 
were found to be most effective in differentiating an ASD diagnosis from a non-ASD 
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diagnosis varied depending on age and resulted in the development of two scales, 7 and 
younger, and 8 and older (Table 33-34).      Items for both age groupings appear to 
indicate that behaviors that stand out from same aged classmates and are easy to recall 
get rated higher and more accurately by teaching staff.      This may be due to academic 
and social demands currently placed on teachers and students in a school setting.      With 
increased high-stakes testing, behaviors that take away from instructional time are more 
likely to be readily recalled by teaching staff when discussing student concerns.       
Table 33    
Sensitivity and Specificity of Final Items for Revised Scale 7 and Younger 
 Sensitivity Specificity Kappa 
Initiates appropriate greetings .78 .25 .02 
Responds appropriately to questions .78 .20 -.03 
Asks for help when needed .73 .35 .06 
Gets person's attention before talking .73 .28 .01 
Initiates interactions with peers .73 .22 -.03 
Looks at person's face when talking 1-one-1 .73 .22 -.03 
Adjusts well to change .73 .21 -.04 
Responds appropriately when leaving .71 .43 .11 
Tends to "go with the flow" .71 .31 .02 
Plays with regular items in new ways .71 .31 .02 
Follows two-step directions .71 .20 -.07 
Plays well with other children .69 .32 0 
Points out or talks about items of interest .63 .53 .14 
Responds best when name is called before request is 
made 
.63 .40 .03 
Appears to understand nonverbal 
communications/gestures 
.68 .34 .02 
Wiggles in seat .63 .34 -.02 
Seems “in own world” .63 .33 -.03 
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Table 34    
Sensitivity and Specificity of Final Items for Revised Scale 8 and Older 
 Sensitivity Specificity Kappa 
Plays with regular items in new ways .78 .47 .21 
Adjusts well to change .78 .30 .07 
Gets along well with others .73 .41 .12 
Responds best when name is called before request is 
made 
.73 .25 -.02 
Plays well with other children .70 .37 .06 
Initiates interactions with peers .68 .42 .08 
Asks for help when needed .68 .36 .03 
Transitions well between activities .68 .33 0 
Adjusts well to new teachers .65 .41 .05 
Seems "in own world" .65 .38 .03 
 
 Review of individual items indicated that for children ages 7 and younger, most 
items on the original scale were not appropriate for use       in terms of differentiating 
children on the autism spectrum.      However, several items that were included because 
of the frequency of report by teachers showed high levels of specificity (Table 35).      
For ages 8 and older, items were more diverse (Table 36).      Data in this analysis 
indicate that as a child ages into later elementary school behaviors that are typically 
reported by teachers and are readily observable are the most noted behaviors.      In an 
urban setting, these behaviors tend to rule out autism, as opposed to directing school 
psychologists to determine if an autism assessment is appropriate.  
Table 35    
Items with High Specificity for Ages 7 and Younger 
 Sensitivity Specificity Kappa 
Eats things that are not food .02 .94 -.04 
Is bothered by bright lights .12 .93 .07 
Keeps taking shoes or other items off .05 .87 -.10 
 
  
FACTOR ANALYSIS AND PREDICTION  69 
Table 36    
Items with High Specificity for Ages 8 and Older 
 Sensitivity Specificity Kappa 
Is bothered by bright lights .03 .97 0 
Eats things that are not food .03 .92 -.07 
Does not like to be touched unexpectedly .35 .88 .25 
Has difficulty with clothing, especially during season 
changes 
.14 .88 .01 
Falls out of chair .08 .88 -.05 
Displays stereotyped movements .27 .84 .12 
Repeats words/phrases directly after hearing them .24 .82 .07 
Is bothered by loud/unexpected noises .24 .82 .07 
Uses play equipment in the same manner daily .46 .81 .28 
Later repeats words/phrases after hearing them .35 .81 .17 
 
Impact of the Findings  
 With autism spectrum disorder diagnoses increasing in the United States, it is 
becoming more important to focus on appropriate diagnosis and treatment in schools.      
There is a significant body of research indicating early identification and treatment for 
students on the autism spectrum leads to better outcomes later in life (Lord & Bishop, 
2010; Rogers, 2006; Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012).      
Despite this research, initial autism diagnoses continues to occur more often in the school 
setting than in the clinical setting prior to a student starting school.      There are 
suggestions that this may be due to funding deficits in the clinical community (Lord and 
Bishop, 2010).       
Regardless of the reason, current screeners are not designed for school use       (Kim et 
al., 2011).      Development of the SCSS addressed the needs often overlooked in 
traditional screeners by focusing on language based behaviors seen in a school setting.      
Having teachers rate these behaviors addressed the discrepancy often seen between 
parent and teacher ratings.      This also allowed for ratings of behaviors that are present 
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in a social setting that may not be seen by parents due to lack of social peer exposure in 
the community due to safety concerns.       
As a result of this study, revisions of the SCSS provide clinicians with a screener 
that can provide 83-86% accuracy when making decisions to refer a student for a full 
ASD evaluation, when that comprehensive assessment is most likely going to lead to a 
diagnosis of ASD.      This can assist with school psychology caseload management in 
schools, as well as ensure that students have the appropriate assessment battery.       
Prior to development of this screener, screenings for ASD in the district revolved 
around parent screeners.      In districts where parent feedback is difficult to obtain, the 
ability for school psychologists to obtain teacher input when making screening decisions 
is a vital part of practice.      Even when traditional, parent screeners are utilized, parent-
teacher agreement of behaviors on screening tools typically occur less than 20-40% of the 
time in settings with low parent educational levels  (Bishop & Baird, 2007; Ehlers, 
Gillberg, & Wing, 1999; Verhulst & Akkerhuis, 1986).      Agreement between parent 
and student concerns in an urban setting can drastically differ due to the amount of peer 
exposure and language used in the home setting.      With parents who are unable to be 
home due to work schedules, or parents with limited educational levels, language is not 
often reported as a major concern.      Peer concerns are often missed in the home and 
community settings due to limited play opportunities resulting from unsafe 
neighborhoods. 
Regardless of the screener utilized, inclusion of teacher input for school decisions 
is a necessary part of school-based assessments for autism (Bishop & Fraizer- Norbury, 
2002; Kim et al., 2011; Pandolfi et al., 2010); being able to obtain this teacher input as 
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part of the screening process can better inform full assessments and lead to targeted 
intervention and service recommendations. With traditional screeners geared more 
toward parent use       and less toward school based behaviors, having a method of 
collecting screening information that can lead to appropriate decision is a vital part of 
managing caseloads for school personnel while ensuring appropriate assessment batteries.       
Use       of the SCSS addresses the needs of the students who are often missed 
when traditional screeners are used in the clinical setting, as children who are African 
American or Hispanic continue to often be missed by these screeners and not identified 
until later in childhood (Thomas et al., 2012; Valicenti-McDermott et al., 2012).      The 
SCSS addressed the deficits seen in other screeners by focusing on a low SES population 
where the majority of the children in the study were African-American or Hispanic.      
By breaking the screening tool into two versions it allowed for a focus on students who 
were younger and differentiated their behaviors from those social behaviors seen in older 
students.      In the researcher’s opinion identifying items that will accurately diagnose 
children from diverse backgrounds continues to be a need.       
Items that did show high sensitivity are items that initially appear to be attributed 
to peer socialization differences that are present due to limited peer exposure in the 
community.      (Table 33).      Often in an urban setting with young children (7 and 
younger) differences in the above noted behaviors are viewed as a child needing 
increased exposure to school, or increased exposure to peers.      Analysis of these items 
lead this researcher to the conclusion that even in schools where staff focuses on diversity 
and works to ensure that clinical biases is minimal, it still exists and is affecting student 
diagnoses.      Awareness of the clinical differences is important in an urban setting and I 
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believe that knowing that we should have initial expectations that children will engage in 
school appropriate behaviors once they enter school and are exposed, despite their early 
childhood backgrounds, can lead us to more quickly and accurately identify students who 
require more assistance.       
  In addition to leading to a determination of if a student should be referred for a 
full autism assessment, the SCSS allows clinicians to analyze behaviors in order to 
recommend interventions.      Ratings of behaviors that occur often or almost always can 
be targeted for intervention in the school setting, regardless of expectations of staff or the 
clinician.      Despite the increase in ASD referrals, studies estimate for every child 
diagnosed in the school setting there are multiple students who qualify for an ASD 
diagnosis who remain undiagnosed (Baron-Cohen, et al., 2009; Kim et al., 2011).      
Lack of ASD services can be problematic due to the limited specific interventions 
provided for the diagnosis; reducing the intense services that have been shown to mitigate 
the severity and need for intensive services as the child enters adolescents and adulthood.       
Reviewing the scale for individual interventions can be done regardless of 
whether or not a child is referred for an autism assessment, as the behaviors can lead to 
interventions in a pre-referral process or during a full assessment.      When children are 
referred for a full assessment, best practices for ASD assessments continue to be time 
consuming and involve a team of professionals (Akshoomoff, et al., 2006; Bildt, et. al, 
2004; Charman & Baird, 2002; Ozonoff, et al., 2005).      These assessments may not be 
occurring because of a lack of resources in the school setting (Lord & Bishop, 2010).      
Ensuring that these comprehensive assessments more often result in an ASD diagnosis 
will assist with management of school personnel and resources.      Use       of a screener 
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like the SCSS is a necessary step for reduction of evaluations within the educational 
system that will not lead to an educational diagnosis.  
Limitations 
 Limitations of this study include the limited generalizability of the study to other 
populations.      The focus when developing this scale was on improving screening 
procedures in an urban district.      There is a body of research present that indicates 
diagnosis of ASD in an urban setting is different than diagnosis in a rural setting.      This 
can include factors related to socio-economic status, as well as percentage of minority 
ethnicities in the target population.      Students who are referred from an urban setting 
tend to be first diagnosed in the school, as well as overall later than other students.      
Despite the purpose for development of the screener, generalizability is limited.       
 The current study focused on school behaviors as seen from a teacher’s point of 
view.      As ASD is a lifetime, pervasive disorder with behaviors seen across settings, the 
lack of a parent screener and correlation to the parent screener is a limitation present in 
this study.  
 Finally, this study analyzed shelf data from students who were referred for an 
autism screening.      Not all students who were referred received a full autism 
assessment.      While all students included in the study were assessed by a school 
psychologist, those not referred for a full autism assessment were given a cognitive 
ability measure and an academic achievement measure. In some cases, behavioral 
assessments occurred. When a student was referred for a full autism assessment, 
additional cognitive measures of social perception, the Autism Diagnostic Observation 
Schedule (1 or 2), and a speech and language screening of pragmatics were included in 
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the assessment.      Because not all students received the same assessment, there is the 
chance that some students who were identified by their building based school 
psychologist with a learning disability or emotional disturbance met the criteria for ASD 
and were not diagnosed.       
Future Directions 
 Future research for this scale should focus on generalizability for school 
populations.      Conducting trials of this screener, utilizing decision rules determined by 
this research, will be necessary for urban and rural populations.      While the focus of this 
study was on utilization in an urban setting, determining if this can be utilized in other 
school settings would be necessary for future research.       
 Collection of teacher input was reported to be important due to ASD being a 
diverse diagnosis present in all settings.      However, parent input is also important and 
was not a part of this study.      A parent screener similar to what was developed in this 
screener should be considered.      Many behaviors present on this screener are school 
specific; however, the subscales of Atypicality and Sensory both displayed high 
specificity and could be judged in the home setting.       
 Evaluation of items in light of the differences seen for ethnic minorities and 
children of low SES environments is also needed.      Despite being developed 
specifically for an urban setting, the items were developed from behavioral observation 
and review of traditional screeners.      With a specific focus on this population, it has 
become obvious that traditional items do not identify students who are already typically 
under-identified as being ASD.      Item refinement and re-analysis is necessary to ensure 
that appropriate referrals and diagnoses are being made for this under-served population.       
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Appendix A 
Original Scale 
 
CHILD________________________ TEACHER COMPLETING_______________
DOB______________ How long have you known child__________
School/Grade______________________
___
Directions:  PLEASE COMPLETE  QUESTIONS TO THE BEST OF YOUR ABILITY BASED ON OBSERVATIONS.  
So, "N" means you never observe, "S" means you sometimes observe, "O" means you often observe, and 
A means you always observe the behavior. 
Eats things that are not food N S O A Displays stereotyped movements N S O A
Able to express wants/needs N S O A Does not respond when name is called N S O A
Adjusts well to change N S O A Engages in play with toys appropriately N S O A
Appears "deaf" when called as part of 
group N S O A Initiates interactions with adults N S O A
Asks for help when needed N S O A Falls out of chair N S O A
Plays with regular items in new ways N S O A Follows one-step directions N S O A
Puts nonfood items in mouth N S O A
Repeats words/phrases directly after 
hearing them N S O A Adjusts well to new teachers N S O A
Responds appropriately to greetings N S O A Gets along well with others N S O A
Seems out of touch with reality N S O A Gets person's attention before talking N S O A
Responds appropritately when leaving N S O A Has difficulty attending to task N S O A
Responds best when name is called 
before request is made N S O A
Has difficulty with clothing, especially 
during season changes N S O A
Plays well with other children N S O A Has few friends N S O A
Seems "in own world" N S O A Initiates appropriate greetings N S O A
Watches other children play N S O A Is bothered by loud/unexpected noises N S O A
Points out or talks about items of 
interest N S O A Follows two-step directions N S O A
Wiggles in seat N S O A
Does not like to be touched 
unexpectantly N S O A
Talks to self N S O A Initiates interactions with peers N S O A
Transitions well between activities N S O A Is bothered by bright lights N S O A
Uses play equipment in same manner 
daily at recess N S O A Is able to mimic behaviors/activities N S O A
Stares into space N S O A Keeps taking shoes or other clothes off N S O A
Tends to "go with the flow" N S O A
Later repeats words/phrases after 
hearing them N S O A
Is overly bothered when routine is 
disrupted N S O A
Looks at person's face when talking 1-
one-1 N S O A
Plays same games at recess/free time N S O A Picked last for teams N S O A
Plays similar games beside child 
(parallel play) N S O A Engages in pretend play N S O A
Responds appropriately to questions N S O A
Appears to understand nonverbal 
communications/gestures N S O A
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Appendix B 
Revised Screener for Ages 7 and Younger 
Child__________________________ Teacher Completing ______________________ 
DOB:_________________________ How long have you know this student:___________ 
School/Grade:__________________ Date Completed:_______________ 
DIRECTIONS: Please complete the following questions to the best of your ability based on 
observations of the student.      Please rate only on your observations of the student performing 
the behavior. 
Adjusts well to change Never Sometimes Often Always 
Asks for help when needed Never Sometimes Often Always 
Plays with regular items in new ways Never Sometimes Often Always 
Seems “in own world”  Never Sometimes Often Always 
Responds appropriately when leaving Never Sometimes Often Always 
Responds best when name is called before request is 
made 
Never Sometimes Often Always 
Plays well with other children Never Sometimes Often Always 
Points out or talks about items of interest Never Sometimes Often Always 
Wiggles in seat Never Sometimes Often Always 
Tends to "go with the flow" Never Sometimes Often Always 
Responds appropriately to questions Never Sometimes Often Always 
Gets person's attention before talking Never Sometimes Often Always 
Initiates appropriate greetings Never Sometimes Often Always 
Follows two-step directions Never Sometimes Often Always 
Initiates interactions with peers Never Sometimes Often Always 
Looks at person's face when talking 1-one-1 Never Sometimes Often Always 
Appears to understand nonverbal 
communications/gestures 
Never Sometimes Often Always 
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Appendix C 
Revised Screener for Ages 8 and Older 
Child__________________________ Teacher Completing ______________________ 
DOB:_________________________ How long have you know this student:___________ 
School/Grade:__________________ Date Completed:_______________ 
DIRECTIONS: Please complete the following questions to the best of your ability based on 
observations of the student.      Please rate only on your observations of the student performing 
the behavior. 
Adjusts well to change Never Sometimes Often Always 
Asks for help when needed Never Sometimes Often Always 
Plays with regular items in new ways Never Sometimes Often Always 
Seems “in own world” Never Sometimes Often Always 
Responds best when name is called before 
request is made Never Sometimes Often Always 
Plays well with other children Never Sometimes Often Always 
Transitions well between activities Never Sometimes Often Always 
Adjusts well to new teachers Never Sometimes Often Always 
Gets along well with others Never Sometimes Often Always 
Initiates interactions with peers Never Sometimes Often Always 
 
 
 
